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O (54) Title: NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 

O 

^ (57) Abstract: The present invention provides novel nucleic acids, novel polypeptide sequences encoded by these nucleic acids and 
^ uses thereof. 
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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES ^ 

1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
5 polynucleotides, along with uses for these-polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 

1 0 lymphokines, interferons, CSFs, chemokines, and interleukins) has matui ed rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein {Le.^ partial DNA/aniino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 

15 "indirect" dloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 

20 case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics,' forensics, gene jnapping; identiJEication of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 

25 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
30 cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
35 polynucleotides and cells genetically engineered to express such polynucleotides. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 

sequences are designated as SEQ ID NO: 1 -30368. The polypeptides sequences are designated 
SEQ ID NO: 30369-60736. The nucleic acids and polypeptides are provided in the Sequence 
Listing. In the nucleic acids provided in the Sequence Listing, A is adenosine; C is cj^osine; G is 
guanine; T is thymine; and N is £iny of the four bases. In the amino acids provided in the Sequence 

1 0 Listing, * corresponds to the stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO: 1-30368 under stringent hybridization conditions; 
nucleic acid sequences which are allelic variants or species homologues of any of the nucleic acid 
sequences recited above, or nucleic acid sequences that encode a peptide comprising a specific 

1 5 domain or truncation of tlie peptides encoded by SEQ ID NO: 1 -30368. A polynucleotide 

comprising a nucleotide sequence having at least 90% identity to an identifying sequence of SEQ 
ID NO: 1 -30368 or a degenerate variant or fragment thereof. The identifying sequence can be 1 00 
base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
20 from the nucleic acid sequences of SEQ ID NO: 1 -30368. The sequence information can be a 
segment of any one of SEQ ID NO: 1 -303 68 that uniquely identifies or represents the sequence 
information of SEQ ID NO: 1-30368. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence infomiation or identifying information of each sequence can be provided on 
25 a nucleic acid array. In one embodiment, segments of sequence infomiation is provided on a 

nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 
to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readableformat. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
30 sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 
reverse or direct complements) according to the invention have numerous applications in a variety 
of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PGR, use in an airay, use in computer-readablemedia, use in sequencing 
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flill-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, their chemical analogs and the like. 

In a prefeiTed embodiment, the nucleic acid sequences of SEQ ID NO: 1-30368 or novel 
segments or parts of the nucleic acids of the invention are used as primers in expression assays that 
5 are well known in the art. In a particularly preferred embodiment, the nucleic acid sequences of 
SEQ ID NO: 1-30368 or novel segments or parts of the nucleic acids provided herein are used in 
diagnostics for identifying expressed genes or, as well known in the art and exemplified by Vollrath 
et al.. Science 258:52-59 (1 992), as expressed sequence tags for physical mapping of the human 
genome. 

1 0 The isolated polynucleotides of the invention include, but are not limited to, a 

polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1-30368; a 
polynucleotide comprising any of the full length protein coding sequences of SEQ ID NO: 1 -30368; 
and a polynucleotide comprising any of the nucleotide sequences of the mature protein coding 
sequences of SEQ ID NO: 1-30368. The polynucleotides of the present invention also include, but 

15 are not limited to, apolynucleotidethathybridizesunderstringenthybridizationconditionsto (a) 
the complement of any one of the nucleotide sequences set forth in SEQ ID NO: 1-30368; (b) a 
nucleotide sequence encoding any one of the amino acid sequences set forth in the Sequence Listing 
{e,g., SEQ ID NO: 30369-60736); (c) a polynucleotide which is an allelic variant of any 
polynucleotides recited above; (d) a polynucleotide which encodes a species homolog (e.g. 

20 orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of any of the polypeptides comprising an amino acid 
sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in the Sequence Listing; or the corresponding 

25 ftill length or mature protein. Polypeptides of fte invention also include polypeptides with 

biological activity that are encoded by (a) any of the polynucleotides having a nucleotide sequence 
set forth in SEQ ID NO: 1 -303 68; or (b) polynucleotides that hybridize to the complement of the 
polynucleotides of (a) under stringent hybridization conditions. Biologically or immunologically 
active variants of any of the polypeptide sequences in the Sequence Listing, and "substantial 

30 equivalents" thereof (e.g. , with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% 
amino acid sequence identity) that preferably retain biological activity are also contemplated. The 
polypeptides of the invention may be wholly or partially chemically synthesized but are preferably 
produced by recombinant means using the genetically engineered cells (e.g. host cells) of the 
invention. 
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The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
hydrophilic, e.g., phannaceiitically acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 
under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 
protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 
as hybridization probes, use as oligomers, or primers, for PGR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 
or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 
using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al.. Science 258:52-59 (1992), as expressed sequence tags for 
physical mapping of the human genome. 

The polypeptides according to the invention can be used in a variety of conventional 
procedures and methods that are currently applied to other proteins. For example, a polypeptide 
of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as moleculai- weight 
markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 
which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharaiaceutically acceptable carrier. 

In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 
expression or biological activity. 
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The present invention further relates to methods for detecting the presence of the ^ 
polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
5 a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
10 invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
and detecting the fomiation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
15 antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 

20 (i.e,^ increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compoimds 
that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 

25 compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a 
polypeptide/compound complex, wherein the complex drives expression of a reporter gene 
sequence in the cell; and detecting the complex by detecting the reporter gene sequence 
expression such that if expression of the reporter gene is detected the compound that binds to a 

30 polypeptide of the invention is identified. 

The methods of the invention also provides methods for treatment which involve the 
administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering compounds and other substances that 

35 modulate the overall activity of the target gene products. Compounds and other substances can 
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9 effect such modulation either on the level of target gene/protein expression or target protein 
activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
5 polynucleotides to which they have homology (set forth in the sequence listing). If no homology 
is set forth for a sequence, then the polypeptides and polynucleotides of the present invention are 
useflil for a variety of applications, as described herein, including use in an-ays for detection. 



4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
'an" and "the" include plural references unless the context clearly dictates otherwise. 



and/or immunologic activities of any naturally occurring polypeptide. According to the 
invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "imifnunological activity" refers to the capability of the 

20 natural, recombinant or synthetic polypeptide to induce a specific immtme response in 
appropriate animals or cells and to bind with specific antibodies- 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

25 The terms "complementary" or "complementarity" refer to the natural binding of 

polynucleotides by base pairing. For example, the sequence 5'-AGT-3' binds to the 
complementary sequence 3'-TCA-5\ Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 

30 complementarity between the nucleic acid strands has significant effects on the efficiency and 
strength of the hybridization between the nucleic acid strands. 

The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 

35 and continuous source of gemi cells for the production of gametes. The term "primordial germ 
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15 



The term "active" refers to those forms of the polypeptide which retain the biologic 
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cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly ^ 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
5 not only populate the germ line and give rise to a plurality of terminally differentiated cells that 
comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 

10 sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 
include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 
The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 

1 5 "oligonucleotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or syntlietic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 

20 (U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 
provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 

25 regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 
"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 

30 most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 
nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 

35 nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
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t be used in polymerase chain reaction (PGR), various hybridization procedures or microarray 

procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 

fragment or segment may uniquely identify each polynucleotide sequence of the present 

invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 

5 ID NO: 1-30368. 

Probes may, for example, be used to detemiine whether specific niRNA molecules are 

present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 

described by Walsh et al. (Walsh, P.S. et aL, 1992, PGR Methods Appl 1 :241-250). They may 

be labeled by nick translation, Klenow fill-in reaction, PGR, or other methods well known in the 

10 art. Probes of the present invention, their preparation and/or labeling are elaborated in 

Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Gold Spring Harbor 

Laboratory, NY; or Ausubel, F.M. et al., 1989, Gurrent Protocols in Molecular Biology, Jolin 

Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 

entirety. 

15 The nucleic acid sequences of the present invention also include the sequence 

information from the nucleic acid sequences of SEQ ID NO: 1-30368. The sequence 
information can be a segment of any one of SEQ ID NO: 1-30368 that uniquely identifies or 
represents the sequence information of that sequence of SEQ ID NO: 1-30368: One such 
segment can be a twenty-mer nucleic acid sequence because the probability that a twenty-mer is 

20 fully matched in the human genome is 1 in 300. In the human genome, there are three billion 
base pairs in one set of chromosomes. Because 4^^ possible twenty-mers exist, there are 300 
times more twenty-mers than there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for a seventeen-mer to be fully matched in the human genome is 
approximately 1 in 5. When these segments aie used in airays for expression studies, fifteen-mer 

25 segments can be used. The probability that the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of the entire genome sequence. 5 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 

30 with a single mismatch is calculated by multiplying the probability for a full match (l-i-4^^) times the 
increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
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The term "open reading frame," ORF, means a series of nucleotide triplets coding for i 
amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
5 sequence if the promoter controls the transcription of the coding sequence. While operably 
linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The temi "pluripotent" refers to the capability of a cell to differentiate into a number of 
10 differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in 
its differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
15 acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 
preferably at least about 9 amino acids arid most preferably at least about 1 7 or more amino 
acids. The peptide preferably is not greater than about 200 omiho acids, more preferably less 
than 150 amino acids and most preferably less than 100 aimino acids. Preferably the peptide is 
from about 5 to about 200 amino acids. To be active, any polypeptide must have sufficient 
20 length to display biological and/or immunological activity. 

The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 
have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, 
acetylation, carboxylation, glycosylation, phosphorylation, lipidation and acylation. 
25 The term "translated protein coding portion" means a sequence which encodes for the full 

length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes^a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
30 produced by processing in the cell which removes any leader/signal sequence. The mature 
protein portion may or may not include an initial methionine residue. The methionine residue 
may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the matiu*e protein coding sequence. 
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t The tern "derivative** refers to polypeptides chemically modified by such techniques as 

ubiquitination, labeling (e.g,, with radionuclides or various enzymes), covalent polymer 

attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 

substitution by chemical synthesis of amino acids such as ornithine, wliich do not normally occur 

5 in human proteins. 

The term "variant"(or "analog") refers to any polypeptide differing from naturally 

occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g., 

recombinant DNA techniques. Guidance in determining which amino acid residues may be 

replaced, added or deleted without abolishing activities of interest, may be found by comparing 

10 the sequence of the particular polypeptide with that of homologous peptides and minimizing the 

number of amino acid sequence changes made in regions of high homology (conserved regions) 

or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 

synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 

1 5 substitutions, such as the silent changes which produce various restriction sites, may be 

introduced to optimize cloning into a plasmid or viral vector or expression in a particular 

prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 

the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 

any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 

20 affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 

another amino acid having similar structural and/or chemical properties, /.e., conservative amino 

acid replacements. "Conservative" amino acid substitutions may be made on the basis of 

similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the ampjiipathic 

25 nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 

alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 

neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 

glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 

negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 

30 "deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 

amino acids. The variation allowed may be experimentally determined by systematically making 

insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 

recombinant DNA techniques and assaying the resulting recombinant variants for activity. 

Alternatively, where alteration of function is desired, insertions, deletions or 

35 non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
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can, for example, alter one or more of the biological functions or biochemical characteristics of* 
the polypeptides of the invention. For example, such alterations may change polypeptide 
chai*act eristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
5 for expression, scale up and the like in the host cells chosen for expression. For example, 
cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 
1 0 macromolecules, e.g. , polynucleotides, proteins, and the like. In one embodiment, the 

polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 
15 The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 
20 polypeptides present in their natural source. 

The term "recombinant," when used herein to refer to a polypeptide or protein, means 
that a polypeptide or protein is derived fi-om recombinant (e.g., microbial, insect, or manmialian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 
25 defines a polypeptide or protein essentially free of native endogenous substances and 

unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be firee of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 
30 The terni "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 
35 appropriate transcription initiation and temiination sequences. Structural units intended for use 
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•» in yeast or eukaryotic expression systems preferably include a leader sequence enabling 

extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
5 recombinant protein to provide a final product. 

The term "recombinant expression system" means host cells which have stably integrated 
a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 
10 to the DNA segment or synthetic gene to be expressed. This term also means host cells which 
have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 
1 5 can be prokaryotic or eukaryotic. 

The term "secreted" includes a protein that is transported across or through a membrane, 
including transport as a result of signal sequences in its amino acid sequence when it is 
expressed in a suitable host cell. "Secreted" proteins include without limitation proteins secreted 
wholly (e.g., soluble proteins) or partially (e.g., receptors) fi-om the cell in which they are 
20 expressed. "Secreted" proteins also include without limitation proteins that are transported 
across the membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to 
include proteins containing non-typical signal sequences {e.g, Interleukin-1 Beta, see Krasney, 
P.A. and Young, P.R. (1992) Cytokine 4(2): 134 -143) and factors released from damaged cells 
{e.g, Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immimol. 
25 16:27-55) 

Where desired, an expression vector may be designed to contain a "signal or leader 
sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

30 The term "stringent" is used to refer to conditions that are commonly understood in the 

art as stringent. Stringent conditions can include highly stringent conditions (/.e., hybridization - 
to filter-bound DNA in 0.5 M NaHP04, 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1 X SSC/0.1% SDS at 68°C), and moderately stringent conditions {i,e., 
washing in 0.2X SSC/0. 1 % SDS at 42°C). Other exemplary hybridization conditions are 

35 described herein in the examples. 
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In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 

hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 31''C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60**C (for 23-base oligonucleotides). 
5 As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 

10 35% {i.e., the number of individual residue substitutions, additions, and/or deletions in a 

substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 

1 5 listed sequence by no more than 30% (70% sequence identity); in a variation of this 

embodiment, by no more than 25% (75% sequence identity); and in a further variation of this 
embodiment, by no more than 20% (80% sequence identity) and in a ftirther variation of this 
embodiment, by no more than 1 0% (90% sequence identity) and in a fiirther variation of this 
embodiment, by no more that 5% (95% sequence identity). Substantially equivalent, e,g., 

20 mutant, amino acid sequences according to the invention preferably have at least 80% sequence 
identity with a listed amino acid sequence, more preferably at least 85%. sequence identity, more 
preferably at least 90% sequence identity, more preferably at least 95% identity, more preferably 
at least 98% identity, and most preferably at least 99% identity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 

25 account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 
sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% sequence identity, more preferably at least about 85% sequence 
identity, more preferably at least about 90% sequence identity, and most preferably at least about 
95% identity, more preferably at least about 98% sequence identity, and most preferably at least 

30 about 99% sequence identity. For the piuposes of the present invention, sequences having 

substantially equivalent biological activity and substantially equivalent expression characteristics 
are considered substantially equivalent. For the purposes of determining equivalence, truncation 
of the mature sequence {e.g., via a mutation which creates a spurious stop codon) should be 
disregarded. Sequence identity may be determined, e.g., using the Jotun Hein method (Hein, J. 
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*' (1990) Methods EnzymoL 183:626-645). Identity between sequences can also be determined by 

other methods known in the art, e,g. by varying hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 

types of an adult organism. 

5 The teiTTi "transformation" means introducing DNA into a suitable host cell so that the 

DNA is replicable, either as; an extracliromosomal element, or by chromosomal integration. The 

term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 

or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 

of nucleic acids into a suitable host cell by use of a virus or viral vector. 

10 As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 

which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 

15 with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 

20 

4.2 NUCLEIC ACIDS OF THE INVENTION 

Nucleotide sequences of the invention are set forth in the Sequence Listing. 
The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-30368; a polynucleotide encoding any one of the peptide 

25 sequences of SEQ ID NO: 30369-60736; and a polynucleotide comprising the nucleotide 

sequence encoding the mature protein coding sequence of the polypeptides of any one of SEQ ID 
NO: 30369-60736. The polynucleotides of the present invention also include, but are not limited 
to, a polynucleotide that hybridizes under stringent conditions to (a) the complement of any of 
the nucleotides sequences of SEQ ID NO: 1-30368; (b) nucleotide sequences encoding any one 

30 of the amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an 
allelic variant of any polynucleotide recited above; (d) a polynucleotide which encodes a species 
homolog of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of the polypeptides of SEQ ID NO: 30369-60736. 
Domains of interest may depend on the nature of the encoded poljqDeptide; e.g,, domains in 

35 receptor-like polypeptides include ligand-binding, extracellular, transmembrane, or cjtoplasmic 
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domains, or combinations thereof: domains in immunoglobulin-like proteins include the variable^ 
immunoglobiiHn-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
domains. 

5 The polynucleotides of the invention include naturally occurring or wholly or partially 

synthetic DNA, e,g,, cDNA and genomic DNA, and RNA, e.g,, mRNA. The polynucleotides 
may include all of the coding region of the cDNA or rnay represent a portion, of the coding 
region of the cDNA. 

The present invention also provides genes corresponding to the cDNA sequences disclosed 
1 0 herein. The corresponding genes can be isolated in accordance with known methods using the 

sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3' sequence can 
be obtained using methods known in the art. For example, flill length cDNA or genomic DNA that 
1 5 corresponds to any of the polynucleotides of SEQ ID NO; 1 -30368 can be obtained by screening 
appropriate cDNA or genomic DNA libraries under suitable hybridization conditions using any of 
the polynucleotides of SEQ ID NO: 1 -30368 or a portion thereof as a probe. Alternatively, the 
polynucleotides of SEQ ID NO: 1 -30368 may be used as the basis for suitable primer(s) that allow 
identification and/or amplification of genes in appropriate genomic DNA or cDNA libraries. 
20 The nucleic acid sequences of tlie invention can be assembled from ESTs and sequences 

(including cDNA and genomic sequences) obtained from one or more public databases, such as 
dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment infomiation, or novel segment information for the fiill-length 
gene. 

25 The polynucleotides of the invention also provide polynucleotides including nucleotide 

sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 
75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, more typically at least about 90%, 91%, 92%, 93%, 94%, and even more typically at 

30 least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited above. 

Included within the scope of the nucleic acid sequences of the invention are nucleic acid 
sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-30368, or complements thereof, which fragment is greater than about 5 
nucleotides, preferably 7 nucleotides, more preferably greater than 9 nucleotides and most 

35 preferably greater than 17 nucleotides. Fragments of, e.g. 1 5, 17, or 20 nucleotides or more that 
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are selective for (i,e. specifically hybridize to any one of the polynucleotides of the invention) 
are contemplated. Probes capable of specifically hybridizing to a polynucleotide can 
differentiate polynucleotide sequences of the invention from other polynucleotide sequences in 
the same family of genes or can differentiate human genes fiom genes of other species^ and are 
5 preferably based on unique nucleotide sequences. 

The sequences falling witliin the scope of the present invention are not limited to these 
specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely detei'mined by comparing the sequence provided in SEQ ID NO: 1 - 
30368, a representative fragment tliereof, or a nucleotide sequence at least 90% identical, preferably 

1 0 95% identical, to SEQ ID NO: 1 -30368 with a sequence fi^om another isolate of the same species. 
Furthermore, to accommodate codon variability, the invention includes nucleic acid molecules 
coding for the same amino acid sequences as do the specific ORFs disclosed herein. In other v^ords, 
in the coding region of an ORF, substitution of one codon for another codon that encodes the same 
amino acid is expressly contemplated. 

1 5 Tlie nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ID NO: 1 -30368 can be obtained by searching a database using an algorithm or a 
program. Preferably, a BLAST which stands for Basic Local Alignment Search Tool is used to 
search for local sequence alignments (Altshul, S.F. J Mol. Evol. 36 290-300 (1 993) and Altschul 
S.F.etal. J.Mol.Biol.21:403-410(1990)). Alternatively a FASTA version 3 search against 

20 Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers fi-om the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 

25 The invention also encompasses allelic variants of the disclosed polynucleotides or 

proteins; that is, naturally occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

The nucleic acid sequences of the invention are further directed to sequences which 
30 encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods knowoi in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 
encoding the amino acid sequence variants are preferably constructed by mutating the 
35 polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
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acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices {e.g., 
hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 
5 choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about I to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 
hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 

10 residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 

preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 
In a preferred method, polynucleotides encoding the novel amino acid sequences are 

15 changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to forai a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 
those of skill in the art and this technique is exemplified by publications such as, Edelman et aL, 

20 DNA 2: 1 83 (1 983). A versatile and efficient method for producmg site-specific changes in a 
polynucleotide sequence was published by ZoUer and Smiih^Niicleic Acids Res. 10:6487-6500 
(1982). PGR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 
slightly in sequence from the corresponding region in the template DNA can generate the desired 

25 amino acid variant. PGR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the conesponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 

A further technique for generating amino acid variants is the cassette mutagenesis 

30 technique described in Wells et al.. Gene 34:315 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a fimctionally equivalent 
amino acid sequence may be used in the practice of the invention for the cloning and expression 
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of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 
5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 

10 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-30368, or functional 
equivalents thereof, may be used to generate recombinant DNA molecules that direct the 
expression of that nucleic acid, or a functional equivalent thereof, in appropriate host cells. Also 

1 5 included are the cDNA inserts of any of the clones identified herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(19S9) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 
nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

20 plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 
selectable marker for the host cell. Vectors according to the invention include expression 

25 vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention fiirther provides recombinant constructs comprising a nucleic acid 
having any of the nucleotide sequences of SEQ ID NO: 1 -30368 or a fragment thereof or any 

30 other polynucleotides of the invention. In one embodiment, the recombinant constructs of the 
present invention comprise a vector, such as a plasmid or viral vector, into which a nucleic acid 
having any of the nucleotide sequences of SEQ ID NO: 1-30368 or a fragment thereof is 
inserted, in a forward or reverse orientation. In the case of a vector comprising one of the ORFs 
of the present invention, the vector may fiirther comprise regulatory sequences, including for 

35 example, a promoter, operably linlced to the ORF. Large numbers of suitable vectors and 
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promoters are known to those of skill in the art and are conunercially available for generating the^ 
recombinant constructs of the present invention. The following vectors are provided by way of 
example. Bacterial: pBs, phagescript, PsiXl 74, pBluescript SK, pBs KS, pNHSa, pNH16a, 
pNHlSa, pNH46a (Stratagene); pTrc99A, pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). 
5 Eiikaryotic: pWLneo, pSV2cat, pOG44, PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL 
(Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al., 
Ntwleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 

10 suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 1 85, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 
or cell in such a way that the protein is expressed by a host cell which has been transformed 

1 5 (transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 
lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 

20 kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-L Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of E. coli 
and S. cerevisiae TRPl gene, and a promoter derived from a highly-expressed gene to direct 

25 transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3 -phosphogly cerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
preferably, a leader sequence capable of directing secretion of translated protein into the 

30 periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 
sequence encoding a desired protein together with suitable translation initiation and termination 

35 signals in operable reading phase with a flmctional promoter. The vector will comprise one or 
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^ more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transfonnation include E. coli\ Bacillus si/btilis, Sahiwnella typhimurhnn and various species 
within the genera Pseudomonas^ StreptomyceSy and Staphylococcus, although others may also be 
5 employed as a matter of choice. 

As a representative but non-limiting example, usefiil expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well knovsm cloning vector pBR322 
(ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharaiacia Fine 

10 Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 
appropriate means (e.g., temperature shift or chemical induction) and cells are cultured for an 

15 additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting ci-ude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et al., Nat. Biotech. 17:870-872 (1999), incorporated herein by 
reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 

20 against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 

25 4.3ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-30368, or fragments, analogs or derivatives thereof An "antisense" 
nucleic acid comprises a nucleotide sequence that is complementary to a "sense" nucleic acid 

30 . encoding a protein, e.g., complementary to the coding strand of a double-stranded cDNA 

molecule or complementary to an mRNA sequence. In specific aspects, antisense nucleic acid 
molecules are provided that comprise a sequence complementary to at least about 10, 25, 50, 
100, 250 or 500 nucleotides or an entire coding strand, or to only a portion thereof Nucleic acid 
molecules encoding fragments, homologs, derivatives and analogs of a protein of any of SEQ ID 
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NO: 30369-60736 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ . 
ID NO: 1-30368 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 
of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
5 to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5' and 3' sequences which flank the coding region that are not 
translated into amino acids (Le,, also referred to as 5' and 3' untranslated regions). 

10 Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g., SEQ 

ID NO: 1-30368), antisense nucleic acids of the invention can be designed according to the rules 
of Watson and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be 
complementary to the entire coding region of a mRNA, but more preferably is an oligonucleotide 
that is antisense to only a portion of the coding or noncoding region of a mRNA. For example, 

15 the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of a mRNA. An antisense oligonucleotide can be, for example, about 5, 1 0, 1 5, 20, 25, 
30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention can be 
constructed using chemical synthesis or enzymatic ligation reactions using procedures known in 
the art. For example, an antisense nucleic acid (e.^., an antisense oligonucleotide) can be 

20 chemically synthesized using naturally occurring nucleotides or variously modified nucleotides 
designed to increase the biological stability of the molecules or to increase the physical stability 
of the duplex formed between the antisense and sense nucleic acids, e.g., phosphorothioate 
derivatives and acridine substituted nucleotides can be used. 



25 include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine. 



2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, l-methylinosine, 2,2-dimethylguanine, 
2-methyIadenine, 2-methylguanine, 3-methylcytosine, 5-metiiylcytosine, N6-adenine, 

30 7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 
2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouraciI, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyI-2-thiouracil, 

35 3-(3-amino-3-N-2-carboxypropyl) uiacil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 



Examples of modified nucleotides that can be used to generate the antisense nucleic acid 



4-acetylcytosine, 5-(carboxyhydroxyImethyI) uracil, 5-carboxymethylaminomethyl- 
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antisense nucleic acid can be produced biologically using an expression vector into which a 



nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 



5 



The antisense nucleic acid molecules of the invention are typically administered to a 



subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 
protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 

10 an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 

15 such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 
the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under thie 

20 conti'ol of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
-a n omeric nucleic acid molecule. An -a nomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual -uni ts, the 
strands run parallel to each other (Gaultier et ah (1987) Nucleic Acids Res 15: 6625-6641). The 

25 antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleotide (Inoue et oL 

(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et aL (1987) 
215: 327-330). 



Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 
Thus, ribozymes (e.g., hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 
35 translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 



4.4 RIBOZYMES AND PNA MOIETIES 



30 



In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
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designed based upon the nucleotide sequence of a DNA disclosed herein (i.e., SEQ ID NO: 1- 
30368). For example, a derivative of a Tetralaymena L-19 IVS RNA can be constructed in which 
the nucleotide sequence of the active site is complementary to the nucleotide sequence to be 
cleaved in an mRNA of SEQ ID NO: 1-30368 (see, e.g., Cech et al U.S. Pat, No. 4,987,071; 
5 and Cech et al U.S. Pat. No. 5,1 1 6,742). Alternatively, polynucleotides of the invention can be 
used to select a catalytic RNA having a specific ribonuclease activity from a pool of RNA 
molecules. See, e.g.,BQri€[ et al,X\993) Science 26\:\AU-U\%, 

Alternatively, gene expression can be inhibited by targeting nucleotide sequences 
complementary to the regulatory region {e.g., promoter and/or enhancers) to form triple helical 

10 structures that prevent transcription of the gene in target cells. See generally, Helene, (1991) 
Anticancer Drug Des, 6: 569-84; Helene. etal {1992) Ann. KY. Acad. Sci. 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of the invention can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e,g., the stability, hybridization, or 

15 solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et 'aL (1996) BioorgMed 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 
mimics, e.g., DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

20 backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et al. (1996) above; 
Peny-O'Keefe et al (1 996) PNAS 93 : 1 4670-675. 

PNAs of the invention can be used in therapeutic and diagnostic applications. For 

25 example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 
gene expression by, e.g, inducing transcription or translation arrest or inhibiting replication. 
PNAs of the invention can also be used, eg., in the analysis of single base pair mutations in a 
gene by, e,g., PNA directed PGR clamping; as artificial restriction enzymes when used in 
combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 

30 primers for DNA sequence and hybridization (Hyrup et al. (1996), above; Perry-O'Keefe (1996), 
above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
35 delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
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combine the advantageous properties of PNA and DNA, Such chimeras allow DNA recognition 
enzymes, e,g,, RNase H and DNA polymerases, to interact with the DNA portion while the PNA 
portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
5 the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et al (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 
phosphoramidite coupling chemistry, and modified nucleoside analogs, e,g.^ 
5'-(4-methoxytrityl)amino-5*-deoxy-thymidine phosphoramidite, can be used between the PNA 
10 and the 5' end of DNA (Mag et al (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment and a 3' 
DNA segment (Finn et al (1996) above). Altematively, chimeric molecules can be synthesized 
with a 5' DNA segment and a 3' PNA segment. See, Petersen et al (1975) Bioorg Med Chem 
Letts: 1119-11124. 

15 In other embodiments, the oligonucleotide may include other appended groups such as 

peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et al, 1989, Proc. Natl Acad. Set U.S,A. 86:6553-6556; 
Lemaitre et al, 1 987, Proc. Natl Acad, ScL 84:648-652; PCX Publication No. W088/098 1 0) or 
the blood-brain barrier (see, e.g., PCX Publication No. W089/10134). In addition, 

20 oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al, 1988, BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 1988, Pharm. Res. 
5:539-549). Xo this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 

25 

4.5 HOSTS 

Xhe present invention further provides host cells genetically engineered to contain the 
polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
30 methods. Xhe present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 
with a regulatoiy sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
35 increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
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recombination) to provide increased polypeptide expression by replacing, in whole or in part, the ^ 
naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCX International Publication 
5 No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 

Publication No. W09 1/09955. It is also contemplated that, in addition to heterologous promoter 
DNA, amplifiable marker DNA (e.g., ada, dhfr, and the muhifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 

1 0 sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 
eukaryotic host cell, such as a yeast cell, or tlie host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 

1 5 calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et al., Basic Methods in Molecular Biology (1 9S6)). The host cells containing one of the 
polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORP) or can be used to produce a 
heterologous protein under the control of the EMF. 

20 Any host/vector system can be used to express one or more of the ORFs of the present 

invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 
COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E, coli and B. subtilis. 
The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 

25 be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al., in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 

30 York (19S9), the disclosure of which is hereby incorporated by reference. 

Various manmialian cell culture systems can also be employed to express recombinant 
protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the C127, monkey COS cells, Chinese Hamster Ovary 

35 (CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 

25 
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• cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 
from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 
HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors wdll comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
5 site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 
SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 
10 more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 
Finally, high perfomiance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thav^ cycling, sonication, mechanical disruption, or use of cell lysing 
15 agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 
Saccharomyces cerevisiae^ Schizosaccharomyces pombe^ Kluyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 

20 strains include Escherichia coli. Bacillus subtilis. Salmonella typhimurium, or any bacterial 

strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
may be necessary to modify the protein produced therein, for example by phosphorylation or 
glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

25 In another embodiment of the present invention, cells and tissues may be engineered to 

express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 

30 gene or a novel regulatory sequence synthesized by genetic ehgineering methods. Such 

regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 
negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 

35 targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 
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sites, leader sequences for enhancing or modifying transport or secretion properties of the 
protein, or other sequences which aher or improve the function or stabihty of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 
5 gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 

enhancer or both upstream of a gene. Ahematively, the targeting event may be a simple deletion 
of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 
Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 

10 the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 
the use of one or more selectable marker genes that are contiguous with the targeting DNA, 
allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 

15 more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to tlie exogenous DNA, but configmed such that the negatively 
selectable marker flanks the targeting sequence, and such that a correct homologous 
recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 

20 Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation tecliniques which can be used in accordance with 
this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 
Chappel; U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. 

25 PCT/US92/09627 (WO93/09222) by Selden et al.; and International Application No. 

PCTAJS90/06436 (WO91/06667) by Skoultchi et al., each of which is mcorporated by reference 
herein in its entirety. 

4,6 POLYPEPTIDES OF THE INVENTION 

30 The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

comprising: the amino acid sequences set forth as any one of SEQ ID NO: 30369-60736 or an 
amino acid sequence encoded by any one of the nucleotide sequences SEQ ID NO: 1-30368 or 
the corresponding full length or mature protein. Polypeptides of the invention also include 
polypeptides preferably with biological or immunological activity that are encoded by: (a) a 

35 polynucleotide having any one of the nucleotide sequences set forth in SEQ ID NO: 1-30368 or 
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• (b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 

30369-60736 or (c) polynucleotides that hybridize to the complement of the polynucleotides of 
either (a) or (b) under stringent hybridization conditions. The invention also provides 
biologically active or immunologically active variants of any of the amino acid sequences set 
5 forth as SEQ ID NO: 30369-60736 or the corresponding full length or mature protein; and 

"substantial equivalents" thereof (e.g., with at least about 65%, at least about 70%, at least about 
75%, at least about 80%, at least about 85%, S6%, 87%, 88%, 89%, at least about 90%, 91%, 
92%, 93%, 94%, typically at least about 95%, 96%, 97%, more typically .at least about 98%, or 
most typically at least about 99% amino acid identity) that retain biological activity. 

10 Polypeptides encoded by allelic variants may have a similar, increased, or decreased activity 
compared to polypeptides comprising SEQ ID NO: 30369-60736. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 
be in linear form or they may be cyclized using kjiown methods, for example, as described in H. 

15 U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et ah, J. Amer. 
Chem. Soc. 114, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 

The present invention also provides both full-length and mature forms (for example, 

20 without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 

25 proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 

Protein compositions of the present invention may further comprise an acceptable carrier, 
such as a hydrophilic, e.g.^ pharmaceutically acceptable, carrier. 

30 The present invention further provides isolated polypeptides encoded by the nucleic acid 

fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fiagments which differ from a 
nucleic acid fragment of the present invention (e.g., an ORF) by nucleotide sequence but,, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 

35 acid fragments of the present invention are the ORFs that encode proteins. 
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A variety of methodologies known in the art can be utilized to obtain any one of the ^ 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 
sequence can be synthesized using commercially available peptide synthesizers. The 
synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
5 structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 
example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 

10 therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As used herein, a 
cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 

15 which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaiyotic cells in order to generate a cell which produces one of the polypeptides . 
or proteins of the present invention. 

The invention also relates to methods for producing a polypeptide comprising growing a 

20 culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can bcrecovered fi-om the 

25 culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a foil length or mature form of the protein. 

In an ahernative method, the polypeptide or protein is purified from bacterial cells which 
naturally produce the polypeptide or protein. One skilled in the art can readily follow known 

30 methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 
and immuno-affmity chromatography. See, e.g.. Scopes, Protein Purification: Principles and 
Practice, Springer-Veriag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 

35 Manual, Ausubel et al.. Current Protocols in Molecular Biology. Polypeptide fragments that 
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retain biological/irrununological activity include fragments comprising greater than about 100 

amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 

domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
5 the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules idei?tified in the binding assay are then tested for antagonist or agonist 
activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 

1 0 cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g. , ricin or cholera, or with other compounds that are toxic to 
cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 
specificity of the binding molecule for SEQ ID NO: 30369-60736. 

1 5 The protein of the invention may also be expressed as a product of transgenic animals, 

e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
by somatic or germ cells containing a nucleotide sequence encoding the protein. 

The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturally provided or 

20 deliberately engineered. For example, modifications in the peptide or DNA sequence can be 

made by those skilled in the art using known techniques. Modifications of interest in the protein 
sequences may include the alteration, substitution, replacement, insertion or deletion of a 
selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 

25 molecule. Tecliniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g., U.S. Pat. No. 4,51 8,584). Preferably, such 
alteration, substitution, replacement, insertion or deletion retains the desired activity of the 
protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 

30 systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 
importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 

35 retain protein activity in whole or in part and are useful for screening or other immunological 

30 
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methodologies may also be easily made by those skilled in the art given the disclosures herein. 
Such modifications are encompassed by the present invention.. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
5 an insect expression system. Materials and methods for baculovirus/insect cell expression 

systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif, U.S.A. 
(the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 

1 0 invention is "transformed." 

The protein of the invention may be prepared by culturing transformed host cells under 
culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (/.e., from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chi'omatography. The purification 

15 of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 
heparin-toyopeail™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 

20 Alternatively, the protein of the invention may also be expressed in a form that will 

facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His-tag. Kits for expression and purification of such fusion proteins are commercially available 
fiom New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N J.) and Invitrogen, 

25 respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 

30 aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
ptirification steps, in various combinations, can also be employed to provide a substantially 
homogeneous isolated recombinant protein. The protein thus purified is substantially free of 
other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 
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.. ■ The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted^ inserted, or substituted. 
Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 
modifications of the polypeptides of the invention, wherein the polypeptide or analog is fiised to 
5 another moiety or moieties, e,g,, targeting moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 
provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 
antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
10 as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 
steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

15 

4.6.1 DETER]\nNING POLYPEPTIDE AND POLWUCLEOTIDE IDENTITY 
AND SIMILARITY 

Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 

20 programs including, but are not limited to, the GCG program package, including GAP 

(Devereux, J., et al.. Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschul, S.F. 
et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et al.. Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al., J. Comp. 

25 BioL, Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 
(Sonnhanuner et al.. Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1 998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
105-31 (1982), incorporated herein by reference). The BLAST programs are publicly available 

30 fi-om the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., et al., J. Mol. 
Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 

35 protein" or "ftision protein" comprises a polypeptide of the invention operatively linked to 
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another polypeptide. Within a fusion protein the polypeptide according to the invention can 
correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
5 portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 
polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terrninus or 
C-terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 

1 0 the invention operably linked to the extracellular domain of a second protein. 

In another embodiment, the fusion protein is a GST-fusion protein in vsfhich the 
polypeptide sequences of the invention are fused to the C-temainus of the GST {i.e., glutatliione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 

15 the polypeptide sequences according to the invention comprises one or more domains are fused 
to sequences derived from a member of the immunoglobulin protein family. The 
immunoglobulin fusion proteins of the invention can be incorporated into pharmaceutical 
compositions and administered to a subject to inhibit an interaction between a ligand and a 
protein of the invention on the surface of a cell, to thereby suppress signal transduction in vivo. 

20 The immunoglobulin fusion proteins can be used to affect the bioavailability of a cognate ligand. 
Inhibition of the ligand/protein interaction may be useflil therapeutically for both the treatment of 
proliferative and difFerentiative disorders, cancer as well as modulating {e.g., promoting or 
inhibiting) cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be 
used as immunogens to produce antibodies in a subject, to purify ligands, and in screening assays 

25 to identify molecules that inliibit the interaction of a polypeptide of the invention with a ligand. 

A chimeric or fusion protein of the invention can be produced by standard recombinant 
DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 

30 appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 
be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PGR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 

35 subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
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example, Ausubel et al. (eds,) Current Protocols in Molecular Biology, John Wiley & 
Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety {e.g.^ a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
5 in-fi*ame to the protein of the invention. 

4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 

10 activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 
appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors {e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 

15 Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 
American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachiomosomal substrates (transient expression) or 

20 artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 
Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 

25 states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

Other methods inhibiting expression of a protein include the introduction of antisense 
molecules to tlie nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 

30 inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

The present invention still further provides cells genetically engineered in vivo to express the 
polynucleotides of the invention, wherein such polynucleotides ai-e in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
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the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

Kjiowledge of DNA sequences provided by the invention allows for modification of cells to 
permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g,, 
5 by homologous recombination) to provide increased polypepti de expression by replacing, in whole 
or in part, the naturally occuiTing promoter with all or part of a heterologous promoter so that the 
cells express the protein at higher levels. The heterologous promoter is inserted in such a manner 
that it is operatively linked to the desired protein encoding sequences. See, for example, PCT 
International Publication No. WO 94/12650, PCT International Publication No. WO 92/20808, and 

1 0 PCT InternationalPublicationNo. WO 91/09955. It is also contemplated that, in addition to 
heterologous promoter DNA, amplifiable marker DNA (e,g., ada, dhfr, and the multifunctional 
CAD gene which encodes carbamyl phosphate synthase, aspartate transcarbamylase, and 
dihydroorotase) and/or intron DNA may be inserted along with the heterologous promoter DNA. If 
linked to the desired protein coding sequence, amplification of the marker DNA by standard 

1 5 selection methods results in co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to ^ 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
be replaced by homologous recombination. As described herein, gene targeting can be used to 

20 replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachment regions, negative 
regulatory' elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 

25 protein produced may be replaced, removed, added, or otherwise modified by targeting. These 

sequences include poly adenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 
which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 

30 under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatoiy element. Alternatively, the 
targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 

35 occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 



35 



BNSDOCIO: <WO 0175067A2J_> 



wo 01/75067 




PCT/US01/0863J 



added. In all cases, the identification of the targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 
of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
5 property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 
not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 

1 0 xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to Chappel; 
U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. PCT/US92/09627 
(WO93/09222)by Seldenet al.; and International Application No. PCT/US90/06436 

1 5 (WO91/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 

20 inactivated in the gemi line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, imder the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 

25 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. 

Transgenic animals are useful to determine the roles polypeptides of the invention play in 
biological processes, and preferably in disease states. Transgenic animals are useful as model 
systems to identify compounds that modulate lipid metabolism. Transgenic animals, preferably 
non-human mammals, are produced using methods as described in U.S. Patent No 5,489,743 and 

30 PCT Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 
polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 

35 replacing the homologous promoter to provide for increased protein expression. The 
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homologous promoter can be supplemented by insertion of one or more heterologous enhancer 
elements known to confer promoter activation in a particular tissue- 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 
polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the gemi line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, ai e known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout am'mals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. 
Transgenic animals are useful to detemiine the roles polypeptides of the invention play in 
biological processes, and preferably in disease states. Transgenic animals are useful as model 
systems to identify compounds that modulate lipid metabolism. Transgenic animals, preferably 
non-human mammals, are produced using methods as described in U.S. Patent No 5,489,743 and 
PCT Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
invention promoter is either activated or inactivated to alter the level of expression of the 
polypeptides of the invention. Inactivation can be canied out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the present invention are expected to exhibit one or 
more of the uses or biological activities (including those associated with assays cited herein) 
identified herein. Uses or activities described for proteins of the present invention may be 
provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 
mechanism underlying the particular condition or pathology will dictate whether the 
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polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 
inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
5 polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 
tai get gene products, either at the level of target gene/protein expression pr target protein 
activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 

10 indirectly activate or inliibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 
helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 

15 or in one of the other physiological pathways described herein. 



4, J 0.1 RESEARCH USES AND UTILITIES 

The polynucleotides provided by the present invention can be used by the research 
commimity for various purposes. The polynucleotides can be used to express recombinant 

20 protein for analysis, characterization or therapeutic use; as markers for tissues in which the / 
corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 

25 disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PGR primers for genetic fingerprinting; as a probe to "subtract-out" known 
sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 

30 an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 

polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 
example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et al.. Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occws or to identify inhibitors of 

35 the binding interaction. 
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The polypeptides provided by the present invention can similarly be used in assays to 
determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 

5 receptor) in biological fluids; as markers for tissues in vi^hich the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 
development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

1 0 Any or all of these research utilities are capable of being developed into reagent grade or 

kit format for commercialization as research products. ' 

Methods for performing the uses listed above are well known to those skilled in the art. 
References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed.. Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 

1 5 and T. Maniatis eds., 1 989, and "Methods in Enzymology : Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 

4.30.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
20 sources or supplements. Such uses include without limitation use as a protein or amino acid 

supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
such cases tlie polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
25 polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 

4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

30 A polypeptide of the present invention may exhibit activity relating to cytokine, cell 

proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 
activity or may induce production of other cytokines in certain cell populations. A 
polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 

35 or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
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confirmation of cytokine activity. The activity of therapeutic compositions of the present 
invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DAIG, TIO, B9, B9/1 1, BaF3, 
MC9/G, M+(preB M+), 2E8, RB5, DAI, 123, Tl 165, HT2, CTLL2, TF-l, Mo7e, CMK, 
5 HUVEC, and Caco. Therapeutic compositions of the invention can be used in the follovs^ing: 
Assays for T-cell or thymocyte proliferation include without limitation those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
10 Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immunol. 

145:1706-1712, 1990; Bertagnolh et al.. Cellular Inmiunology 133:327-341, 1991; Bertagnolli, 
et ah, 1. Immunol. 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 
15 Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology, J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 
20 include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 
Immimology, J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVries etal., J. Exp. Med. 173:1205-1211, 1991;Moreau et al.. Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 
25 and human interleukin 6-Nordan, R. In Current Protocols in Immvinology. J. E. Coligan eds. Vol 
I pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 
U.S.A. 83:1857-1861, 1986; Measurement of human Interieukin 1 1-Bennett, F., Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto. 1991; Measurement of mouse and human Interleukin 
30 9-CiarIetta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 
J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
c3^okine production) include, without limitation, those described in: Ciurent Protocols in 
35 Immunology, Ed by J, E. Coligan, A. M, Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 
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Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger et al., Eur. J. Immun. 1 1 :405-41 1, 1981; Takai et al., J. Immunol. 
5 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988. 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pltiripotent and totipotent stem 

1 0 cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 

germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 

15 large quantities of human cells has important working applications for the production of human 
proteins which currently must be obtained from non-human sources or donors, implantation of 
cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 
tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 
cardiac mxiscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 

20 for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

It is contemplated that multiple different exogenous growth factors and/or cytokines may 
be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Flt- 

25 3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 

inflammatory protein 1 -alpha (MIP-1 -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic 
fibroblast growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 

30 these cells in culture will facilitate the production of large quantities of mature cells. Techniques 
for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture, medium. Alternatively, stroma cells transfected 

35 with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 
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. layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone maiTow^ fibroblasts, bone maiTOW stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
5 autocrine expression of the polypeptide of the invention. This will allow for generation of 

undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential niRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 

10 identification of differentially expressed genes in stem cell populations that regulate stem cell 
proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 

15 used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 
genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In 

20 addition, the expanded stem cell populations can also be genetically altered for gene therapy 
purposes and to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 
25. cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cai'diomyocytes (Wobus 
et al.. Differentiation, 48: 173-182, (1991); Klug et al., J. Clin. Invest, 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al., 
30 Academic Press (1997)). Ahematively, directed differentiation of stem cells can be 

accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 



35 exhibits stem cell growth factor activity. Stem cells are isolated fi*om any one of various cell 



In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 
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sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844^7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
5 proliferation is determined by colony formation on semi-solid support e.g. as described by 
Bernstein et aL, Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 

1 0 and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

biological activity in support of colony fonning cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating 
utility, for example, in treating various anemias or for use in conjunction with 

15 irradiation/chemotherapy to stimulate the production of erytliroid precursors and/or erythroid 
cells; in supporting the growth and proliferation of myeloid cells such as granulocytes and 
monocytes/macrophages (i.e., traditional CSF activity) useful, for example, in conjunction with 
chemotherapy to prevent or treat consequent myelo-suppression; in supporting the grov^h and 
proliferation of megakaryocytes and consequently of platelets thereby allowing prevention or 

20 treatment of various platelet disorders such as thrombocytopenia, and generally for use in place 
of or complimentary to platelet transfusions; and/or in supporting the grov^ and proliferation of 
hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 
hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 
those usually treated with transplantation, including, without limitation, aplastic anemia and 

25 paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 
post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 
transplantation or with peripheral progenitor cell tiansplantation (homologous or heterologous)) 
as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

30 Suitable assays for proliferation and differentiation of various hematopoietic lines are 

cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et aL, Molecular 
35 and Cellular Biology 13:473-486, 1993; McClanahan et al.. Blood 81:2903-2915, 1993. 



BNSOOCID: <WO 01 75067A2J_> 



wo 01/75067 





PCT/US01/()8631 



Assays for stem cell survival and differentiation (which will identify, among others, 
proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et ah, 
5 Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 
with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Cells. R. L Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al.. Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. 1. Freshney, et al. eds. Vol pp. 1-21, 
1 0 Wiley-Liss, Inc., New York, N.Y. 1994; Long temi bone marrow cultures in the presence of 
stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 1 63-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long tenn culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Fresliney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 



A polypeptide of the present invention also may be involved in bone, cartilage, tendon^ 
ligarnent and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of bums, incisions and ulcers. 



circumstances where bone is not nonnally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a - 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fractuie reduction and also in the improved fixation of 

25 artificial joints. De novo bone fomiation induced by an osteogenic agent contributes to the 
repair of congenital, trauma induced, or oncologic resection induced craniofacial defects, and 
also is useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 

30 bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 



15 



4.10.6 TISSUE GROW^TH ACTIVITY 



20 



A polypeptide of the present invention which induces cartilage and/or bone growth in 
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Another category of tissue regeneration activity that may involve the polypeptide of the 
present invention is tendon/ligament fonnation. Induction of tendon/ligament-like tissue or 
other tissue formation in circumstances where such tissue is not normally formed, has 
application in the healing of tendon or ligament tears, deformities and other tendon or ligament 
5 defects in humans and other animals. Such a preparation employing a tendon/ligament-like 
tissue inducing protein may have prophylactic use in preventing damage to tendon or ligament 
tissue, as well as use in the improved fixation of tendon or ligament to bone or other tissues, and 
in repairing defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation 
induced by a composition of the present invention contributes to the repair of congenital, trauma 

10 induced, or other tendon or ligament defects of other origin, and is also useful in cosmetic plastic 
surgery for attachment or repair of tendons or ligaments. The compositions of the present 
invention may provide environment to attract tendon- or ligament-forming cells, stimulate 
growth of tendon- or ligament-forming cells, induce differentiation of progenitors of tendon- or 
ligament-forming cells, or induce growth of tendon/ligament cells or progenitors ex vivo for 

15 return in vivo to effect tissue repair. The compositions of the invention may also be useful in the 
treatment of tendinitis, carpal tunnel syndrome and other tendon or ligament defects. The 
compositions may also include an appropriate matrix and/or sequestering agent as a carrier as is 
well known in the art. 

The compositions of the present invention may also be useful for proliferation of neural 

20 cells and for regeneration of nerve and brain tissue, i,e. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 
involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 
composition may be used in the treatment of diseases of the peripheral nervous system^ such as 
peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 

25 system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome. Further conditions that may be treated in 
accordance with the present invention include mechanical and traumatic disorders, such as spinal 
cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 
resulting from chemotherapy or other medical therapies may also be treatable using a 

30 composition of the invention. 

Compositions of the invention may also be usefiil to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 

35 regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine. 
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kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 
desired effects may be by inhibition or modulation of fibrotic sceirring may allow nonnal tissue 
to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 



regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 
conditions resulting from systemic cytokine damage. 

A composition of the present invention may also be useful for promoting or inhibiting 
differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
1 0 growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 
International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
15 WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 
Epidermal Wound Healing, pps. 71-1 12 (Maibach, H. 1. and Rovee, D. T., eds.). Year Book 
Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84(1978). 



4 J0.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 
A polypeptide of the present invention may also exhibit immune stimulating or immune 
suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 

25 protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)), e.g. ., in regulating (up or down) growth and 
proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.^., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 

30 specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 

treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 
heipes viruses, mycobacteria, Leishmfinia spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, /.e., in the treatment of cancer. 



5 



A composition of the present invention may also be usefiil for gut protection or 



20 
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Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 
rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 
autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
5 disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 

including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e,g,, anaphylaxis, serum sickness, drug reactions, food allergies, insect 
venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact deraiatitis, erythema multiforme, 

1 0 Stevens- Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 
suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the ipresQnX invention. The therapeutic effects of the 

15 polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 

models such as the cumulative contact enhancement test (Lastbom et al.. Toxicology 125: 59-66, 
1 998), skin prick test (Hoffmann et al.. Allergy 54: 446-54, 1 999), guinea pig skin sensitization 
test (Vohr et al.. Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53 : 563-79). 

20 Using the proteins of the invention it may also be possible to modulate immune 

responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking 
an immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 

25 generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 
in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 

30 of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 
limitation B lymphocyte antigen functions (such as, for example, B7)), e.g,, preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 

35 function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 



47 



BNSOOCIO: <WO 0175067A2_I_> 



wo 01/75067 




transplants, rejection of the transplant is initiated tlirough its recognition as foreign by T cells, 
followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be 
5 sufficient to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term 
tolerance by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated 
administration of these blocking reagents. To achieve sufficient immunosuppression or 
tolerance in a subject, it may also be necessary to block the function of a combination of B . 
lymphocyte antigens. 

1 0 The efficacy of particular therapeutic compositions in preventing organ transplant 

rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 
rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fiision proteins in vivo as described in Lenschow et 

15 al.. Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:1 1 102-1 1 105 
(1992). In addition, murine models of GVHD (see Paul ed.. Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 
compositions of tlie invention on the development of that disease. 

Blocking antigen function may also be therapeutically useful for treating autoimmune 

20 diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that 
are reactive against self-tissue and which promote the production of cytokines and 
autoantibodies involved in tlie pathology of the diseases. Preventing the activation of 
autoreactive T cells may reduce or eliminate disease symptoms. Administration of reagents 
which block stimulation of T cells can be used to inhibit T cell activation and prevent productioii 

25 of autoantibodies or T cell-derived cytokines which may be involved in the disease process. 
Additionally, blocking reagents may induce antigen-specific tolerance of autoreactive T cells 
which could lead to long-term relief from the disease. The efficacy of blocking reagents in 
preventing or alleviating autoimmune disorders can be determined using a number of 
well -characterized animal models of human autoimmune diseases. Examples include murine 

30 experimental autoimmune encephalitis, systemic lupus erythmatosis in MRL/lpr/lpr mice or 

NZB hybrid mice, murine autoimmune collagen arthritis, diabetes mellitus in NOD mice and BB 
rats, and murine experimental myasthenia gravis (see Paul ed.. Fundamental Immunology, Raven 
Press, New York, 1 989, pp. 840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 

35 of up regulating inrunune responses, may also be useful in therapy. Upregulation of immime 



48 



BNSDOCI D: <WO 0 1 75067A2J_> 



wo 01/75067 




PCT/D SO 1/08631 



responses may be in the form of enhancing an existing immune response or eliciting an initial- 
immune response. For example, enhancing an immune response may be useful in cases of viral 
infection, including systemic viral diseases such as influenza, the common cold, and 
encephalitis. 

5 Alteinatively, anti-viral inunime responses may be enhanced in an infected patient by 

removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 
patient. Another method of enhancing anti-viral immune responses would be to isolate infected 

1 0 cells from a patient, transfect them with a nucleic acid encoding a protein of the present 

invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation signal to T 

15 cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g. , a cytoplasmic-domain truncated portion) of an 
MHC class I alpha cham protein and Pa microglobulin protein or an MHC class II alpha chain 

20 protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 
proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
an antisense construct which blocks expression of an MHC class II associated protein, such as 

25 the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 
of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 
tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject. 

The activity of a protein of the invention may, among other means, be measured by the 

30 following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 

35 Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 
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78:2488-2492, 1981; Hemnann etal.,J. Immunol. 128:1968-1974, 1982; Handaetal., J. 
Immunol. 135:1564-1572, 1985; Takai et al., I. Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al.. 
Cellular Immunology 133:327-341, 1991; BroA\'n et al., J. Immunol. 153:3079-3092, 1994. 



will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 
Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 

10 pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 
that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 

15 In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed 
by dendritic cells that activate naive T-cells) include, without limitation, those described in: 

20 Query et al., J. Immunol. 134:536-544, 1995; Inaba et al.. Journal of Experimental Medicine 

173:549-559, 1991; Macatonia et al.. Journal oflmmunology 154:5071-5079, 1995; Porgador et 
al.. Journal of Experimental Medicine 1 82:255-260, 1995; Nair et al.. Journal of Virology ' 
67:4062-4069, 1993; Huang et al.. Science 264:961-965, 1994; Macatonia et al.. Journal of 
Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 

25 94:797-807, 1994; and Inaba et aL, Journal of Experimental Medicine 172:631-640, 1990. 



homeostasis) include, without limitation, those described in: Darzynkievidcz et al.. Cytometry 
13:795-808, 1992; Gorczyca et al.. Leukemia 7:659-670, 1993; Gorczyca et al.. Cancer Research 
30 53:1945-1951, 1993; Itoh et al.. Cell 66:233-243, 1991; Zacharchuk, Journal oflmmunology 
145:4037-4045, 1990; Zamai et al.. Cytometry 14:891-897, 1993; Gorczyca et al.. International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
include, without limitation, those described in: Antica et al.. Blood 84:1 1 1-117, 1994; Fine et 



5 



Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 



Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
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aL, Cellular Immunology 1 55:1 1 1-122, 1994; Galy et al.. Blood 85:2770-2778, 1995; Toki et al., , 

Proc.Nat. Acad Sci. USA 88:7548-7551, 1991. 

4.10.8 ACTIVIN/INHIBIN ACTIVITY 

5 A polypeptide of the present invention may also exhibit activin- or inhibin-related 

activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 

1 0 alone or in heterodimers v/ith a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 

15 a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells ofthe anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 
polypeptide ofthe invention may also be usefiil for advancement ofthe onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 

20 The activity of a polypeptide of the invention may, among other means, be measured by 

the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
al.. Endocrinology 91 :562-572, 1972; Ling et al.. Nature 321 :779-782, 1986; Vale et al.. Nature 
321 :776-779, 1986; Mason et al.. Nature 31 8:659-663, 1985; Forage et al., Proc, Natl. Acad. Sci. 

25 USA 83:3091-3095, 1986. 

4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide ofthe present invention may be involved in chemotactic or chemokinetic 
activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 

30 T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide ofthe 

invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, 
or modulators ofthe invention) provide particular advantages in treatment of wounds and other 

35 trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
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. lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 
immune responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 
stimulate, directly or indirectly, the directed orientation or movement of such cell population. 
5 Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
detemiined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of the invention can be used in the following: 
Assays for chemotactic activity (which will identify proteins that induce or prevent 
1 0 chemotaxis) consist of assays that measure the ability of a protein to induce the migration of 
cells across a membrane as well as the ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those described in: Ciirrent Protocols in Immunology, Ed by J. E. Coligan, A. 
M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
1 5 and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 

6.12.1-6.12.28; Taub et al. J. Clin, hivest. 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
1995; MuUer et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 

20 4 J 0.1 0 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such ' 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 
hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 

25 in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting fomiation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (eg., stroke). 

Therapeutic compositions of the invention can be used in the following: 

30 Assay for hemostatic and thrombolytic activity include, without limitation, those 

described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al.. Thrombosis Res. 
45:413-419, 1987; Humphrey et al,. Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

35 4.10,11 CANCER DIAGNOSIS AND THERAPY 
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Polypeptides of tlie invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useftil for the diagnosis and/or prognosis of one or more types of cancer. For 
example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
5 may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 
1 0 inliibiting angiogenesis (growth of new blood vessels that is necessary to sxipport tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 
cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
15 acute and chronic levikemias, and lymphomas, head and neck cancers including mouth cancer, 

larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 
associated with colorectal neoplasia, pancreatic cancers, liver cancer, xirologic cancers including 
20 bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 
carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 
kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 
neuroblastoma, asti ocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 
nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 
25 tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 
hemangiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 
inliibitors and stimulators of the biological activity of the polypeptide of the invention) may be 
administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
30 effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 

chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

The composition can also be administered in therapeutically effective amounts as a 
35 portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
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modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 
acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 
with the polypeptide or modulator of the invention include: Actinoniycin D, 
5 Aminbglutethimide, Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, 

Chlorambucil, Cisplatin (cis-DDP), Cyclophosphamide, Cytai abine HCl (Cytosine arabinoside), 
Dacarbazine, Dactinomycin, Daunorubicin HCl, Doxorubicin HCl, Estramustine phosphate 
sodium, Etoposide (V16-213), Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea 
(hydroxycarbamide), Ifosfamide, Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate 
1 0 (LHRH-releasing factor analog), Lomustine, Mechlorethamine HCl (nitrogen mustard), 

Melphalan, Mercaptopurine, Mesna, Methotrexate (MTX), Mitomycin, Mitoxantrone HCl, 
Octreotide, Plicamycin, Procarbazine HCl, Streptozocin, Tamoxifen citrate, Thioguanine, 
Thiotepa, Vinblastine sulfate. Vincristine sulfate, Amsacrine, Azacitidine, Hexamethylmelamine, 
Interleukin-2, Mitoguazone, Pentostatin, Semustine, Teniposide, and Vindesine sulfate. 
15 In addition, therapeutic compositions of the invention may be used for prophylactic 

treatment of cancer. There are hereditary conditions and/or environmental situations {e,g, 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circimistances, it may be beneficial to treat these individuals with therapeutically 
effective doses of the polypeptide of the invention to reduce the risk of developing cancers. ' 
20 In vitro models can be used to determine the effective doses of the polypeptide of the 

invention as a potential cancer treatment. These m vitro models include proliferation assays of 
cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Teclmique, Wily-Liss, New York, NY Ch 18 and Ch 21), 
tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 
25 (1974), mobility and invasive potential of tumor cells in Boyden Chamber assays as described in 
Pilkington et al.. Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 
of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., Intl. J. Dev. Biol., 40: 1 189-97 (1999) and Li et al., 
Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, 
30 e.g. from American Type Tissue Culture Collection catalogs. 



A polypeptide of the present invention may also demonsti ate activity as receptor, 
receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
35 invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
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and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and^^ 
their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
integrins and their ligcinds) and receptor/ligand pairs involved in antigen presentation, antigen 
5 recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also usefiil for screening of potential peptide or small molecule inliibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be usefiil as inhibitors of receptor/ligand 
interactions. 

1 0 The activity of a polypeptide of the invention may, among other means, be measured by 

the following methods: 

Suitable assays for receptor-ligand activity include without limitation those described in: 

Cun ent Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 

Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
1 5 Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et al., Proc. 

Natl. Acad. Sci. USA 84:6864-6868, 1987; Biereret al., J. Exp. Med. 168:1145-1156, 1988; 

Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 

175:59-68, 1994; Stitt et al.. Cell 80:661-670, 1995. 

By way of example, tlie polypeptides of the invention may be used as a receptor for a 
20 ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 

through binding assays, affinity chromatography, dihybrid screening assays, BIAcore assays, gel 

overlay assays, or other methods known in the art. 

Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 

partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
25 present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 

colorimetric molecules or toxin molecules by conventional methods. ("Guide to Protein 

Purification" Miuray P. Deutscher (ed) Methods in En2ymology Vol. 1 82 (1990) Academic 

Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 

carbon- 14. Examples of colorimetric molecules include, but are not limited to, fluorescent 
30 molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 

toxins include, but are not limited, to ricin. 

4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
35 novel polypeptides or binding fragments thereof in any of a variety of dmg screening techniques. 
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The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
solid support, borne on a cell surface or located intracellulaily. One method of drug screening 
utilizes eukaryotic or prokaryotic host cells which are stably transformed v/ith recombinant 
nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
5 transformed cells in competitive binding assays. Such cells, either in viable or fixed fonn, can 
be used for standard binding assays. One may measure, for example, the formation of 
complexes between polypeptides of the invention or fragments and the agent being tested or 
examine the diminution in complex formation between the novel polypeptides and an 
appropriate cell line, which are well known in the art. 
1 0 Sources for test compounds that may be screened for ability to bind to or modulate (/. , 

increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 
Chemical libraries may be readily synthesized or purchased from a number of 
15 commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria and 
fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
20 microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 
review, s^^ Science 252:63-68 (1998). 

Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 
organic compounds and can be readily prepared by traditional automated synthesis methods, 
25 PGR, cloning or proprietary synthetic methods. Of particular interest are peptide and 

oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraiies. 
For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. 
BiotecJmol 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
30 Al-Obeidi et al., Mol Biotechnol, 9(3):205-23 (1998); Hruby et al., Ctar Opin Chem Biol, 

1(1):1 14-19 (1997); Domer et al., Bioorg Med Chem, 4(5):709-15 (1996) (alkylated dipeptides). 

Identification of modulators through use of the various libraries described herein permits 
modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
35 antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
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art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
for either cell/animal death or prolonged survival of the animal/cells. 

The binding molecules thus identified may be complexed with toxins, e.g., ricin or 
cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
5 molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

4.1 0.14 ASSAY FOR RECEPTOR ACTIVITY 

10 The invention also provides methods to detect specific binding of a polypeptide e.g. a 

h"gand or a receptor. The art provides numerous assays particularly useful for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 
expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 

15 chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 
that modulate (/.^., increase or decrease) biological activity of a polypeptide of the invention. 
Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 

20 ligands, or cocktails of ligands to two cells populations that are genetically identical except for 
the expression of the receptor of the invention: one cell population expresses the receptor of the 
invention whereas the other does not. Tlie responses of the two cell populations to the addition 
of ligands(s) are then compared. Alternatively, an expression library can be co-expressed with 
the polypeptide of the invention in cells and assayed for an autocrine response to identify 

25 potential ligand(s). As still another example, BIAcore assays, gel overlay assays, or other 

methods known in the art can be used to identify binding partner polypeptides, including, (1) 
organic and inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial 
libraries comprised of random peptides, ohgonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 

30 polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fiised to the extracellular portion of a 
protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 
with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
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li, be assayed for expected modifications j\e. phosphorylation. Other methods known to those in 

the art can also be used to identify signaling molecules involved in receptor activity. 

4.1 0.15 ANTI-INFLAMMATORY ACTIVITY 

5 Compositions of the present invention may also exhibit anti-inflammatory activity. The 

anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 
process, inliibiting or promoting cell extravasation, or by stimulating or suppressing production 

1 0 of other factors w^hich more directly inhibit or promote an inflammatorj' response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 
endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 

1 5 chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL-L Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 
limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 

20 arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acirte or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
intrauterine infections. 

25 

4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
30 acute lymphocytic leukemia, acute myelocytic leukemia, myeloblastic, promyelocytic, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et aL, 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

35 4.10.17 NERVOUS SYSTEM DISORDERS 
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Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds tliat modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 
therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
5 disorders which result in either a disconnection of axons, a diminution or degeneration of 

neurons, or demyelination. Nei*vous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 
nervous systems: 

1 0 (i) traumatic lesions, including lesions caused by physical injury or associated with 

surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 

15 infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or 
injured as a result of infection, for example, by an abscess or associated with infection by human 
immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 
tuberculosis, syphilis; 

20 (iv) degenerative lesions, in which a portion of the nervous system is destroyed or 

injured as a result of a degenerative process including but not limited to degeneration associated 
with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 
sclerosis; 

(v) lesions associated with nutritional diseases or disorders, in which a portion of the 
25 nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 

including but not limited to, vitamin B12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 
callosum), and alcoholic cerebellar degeneration; 

(vi) neurological lesions associated with systemic diseases including but not limited to 
30 diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 

sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
neurotoxins; and 

(viii) demyelinated lesions in which a portion of the nervous system is destroyed or 
35 injured by a demyelinating disease including but not limited to multiple sclerosis, human 
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immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies. 





progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a nervous 
system disorder may be selected by testing for biological activity in promoting the survival or 
5 differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 



10 choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 
(iv) decreased symptoms of neuron dysfunction in vivo. 
Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 
forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 

1 5 be detected by methods set forth in Pestronk et al. (1 980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Arm. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
be measured by bioassay, enzymatic assay, antibody binding. Northern blot assay, etc., 
depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
assessing the physical manifestation of motor neuron disorder, e.g,, weakness, motor nexiron 

20 conduction velocity, or flmctional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 
invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 
tiauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 
well as other components of the nervous system, as well as disorders that selectively affect 

25 neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 
muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 
muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 
poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 
(Charcot-Marie-Tooth Disease). 



A polypeptide of the invention may also exhibit one or more of the following additional 
activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fiingi and other parasites; effecting (suppressing 
35 or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 



(iii) increased production of a neuron-associated molecule in culture or in vivo, e.g.. 



30 
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color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for example, breast augmentation or diminution, change in bone form or shape); 
effecting biorhythms or circadian cycles or rhythms: effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 



nutritional factors or coniponent(s); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 
(including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 

1 0 than hematopoietic lineages; hoiTOonal or endocrine activity; in the case of enzymes, correcting 
dejfjciencies of the enzj'me and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 
as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 

1 5 entity which is cross-reactive with such protein. 

4.10.19 IDENTIFICATION OF POLYMORPHISMS 

The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 

20 and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflanmiation or autoimmune disease makes 

25 possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

Polymorphisms can be identified in a variety of ways known in the art which all 
generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 

30 polymorphism in the DNA. For example, PGR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 
allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 
hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 

35 adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 



5 



elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
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In addition^ traditional restiiction fragment length polymorphism analysis (using restriction 

enzymes that provide differential digestion of the genomic DNA depending on the presence or 

absence of the polymorphism) may be perfomied. Arrays with nucleotide sequences of the 

present invention can be used to detect polymoiphisms. The array can comprise modified 

5 nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 

present invention. In the alternative, any one of tlie nucleotide sequences of the present 

invention can be placed on the array to detect changes froni those sequences. 

Alternatively a polymorphism resulting in a change in the amino, acid sequence could 

also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 

10 by an antibody specific to the variant sequence. 

4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis are determined in an experimental animal model system. The experimental model 

1 5 system is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 
1983, Science, 219:56, or by B. Waksman et al., 1963, Int. Arch. Allergy Appl. Immunol., 
23:129. Induction of the disease can be caused by a single injection, generally intradennally, of a 
suspension of killed Mycobacterium tuberculosis in complete Frexmd's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 

20 mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of 
about 1-5 mg/kg. The control consists of administering PBS only. 

Tlie procedure for testing the effects of the test compound would consist of intradermally 
injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 18, 20, 22, and 

25 24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 

30 4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

35 
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4.11.1 EXAMPLE 

One embodiment of the invention is the administration of an effective amount of the 
polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. Wliile the mode of 
5 administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 
polypeptides or other composition of the invention vsdll normally be determined by the 
prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 

10 administered per dose will be in the range of about 0.01 ^g/kg to 100 mg/kg of body weight, with 
the preferred dose being about 0. 1 |Lig/kg to 1 0 mg/kg of patient body weight. For parenteral 
administration, polypeptides of the invention will be formulated in an injectable form combined 
vnth a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline. Ringer's solution, dextrose solution, and solutions consisting 

15 of small amounts of the human serum albumin. The vehicle may contain minor amoimts of 

additives that maintain the isotonicity and stability of the polypeptide or other active ingredient. 
The preparation of such solutions is within the skill of the art. 

4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
20 ADMINISTRATION 

A protein or other composition of the present invention (from whatever source derived, 
including without limitation from recombinant and non-recombinant sources and including 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 

25 carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 
fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 

30 carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 
M-CSF, GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-1 1, IL-12, 
IL-13, IL-14, IL-15, IFN, TNFO, TNFl, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In fiirther compositions, proteins of the invention may be combined 

35 with other agents beneficial to the treatment of the disease or disorder in question. These agents 
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V include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 
factor (PDGF), transforming growth factors (TGF-a and TGF-p), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
5 the activity of the protein or other active ingredient or complement its activity or use in 
treatment. Such additional, factors and/or agents may be included in the pharmaceutical 
composition to produce a synergistic effect with protein or other active ingredient of the 
invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 

1 0 lymphokine, other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 
hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-lRa, IL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 

1 5 complexes v^ath itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 

As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 

20 therapeutic concentrations of the combination of agents is achieved at the treatment site). 

Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose ftirther refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 

25 relevant medical condition, or an increase in rate of treatment, healing, prevention or 

amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 

30 simultaneously - 

In practicing the method of treatment or use of the present invention, a therapeutically 
effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 

35 combination with other therapies such as treatments employing cytokines, lymphokines or other 
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hematopoietic factors. Wlien co- administered with one or more cytokines, lymphokines or other 
hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti-thi-ombotic factors, or sequentially. If administered sequentially, 
5 the attending physician will decide on the appropriate sequence of administering protein or other 
active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 



intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 

15 method of the present invention can be canied out in a variety of conventional ways, such as oral . 
ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often 

20 in a depot or sustained release fonnulation. In order to prevent the scarring process frequently 
occuiTing as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
artliritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 

25 afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an effective 
dosage to the desired site of action. The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
30 ranges for the polypeptides of the invention can be extrapolated from these dosages or from 

similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 



10 



4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
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Pharmaceutical compositions for use in accordance with the present invention thus may 
be formulated in a conventional manner using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutically. These pharmaceutical compositions may be 



dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 
lyophilizing processes. Proper formulation is dependent upon the route of administration 
chosen. When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered orally, protein or other active ingredient of the present 

10 invention will be in the form of a tablet, capsule, powder, solution or elixir. When administered 
in tablet form, the phaiTnaceutical composition of the invention may additionally contain a solid 
carrier such as a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 
95% protein or other active ingredient of the present invention, and preferably from about 25 to 
90% protein or other active ingredient of the present invention. Wlien administered in liquid 

15 form, a liquid carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, 
mineral oil, soybean oil, or sesanae oil, or synthetic oils may be added. The liquid form of the 
phannaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0:5 to 

20 90% by weight of protein or other active ingredient of the present invention, and preferably from 
about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 

25 acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 
active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 

30 Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 

other vehicle as known in the art. The pharmaceutical composition of the present invention may 
also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous 
solutions, preferably in physiologically compatible buffers such as Hanks's solution, Ringer's 

35 solution, or physiological saline buffer. For transmucosal administration, penetrants appropriate 
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manufactured in a manner that is itself known, e.g., by means of conventional mixing. 
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to the barrier to be permeated are used in the foraiulation. Such penetrants are generally known ^ 
in the art. 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutically acceptable carriers well known in the art. Such carriers 
5 enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 
liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 

10 particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 

preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 

15 thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 
purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 
talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanitim dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 

20 of active compoxxnd doses. 

Phaniiaceutical preparations which can be used orally include push-fit capsules made of 
gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 

25 optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 
suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

30 For administration by inhalation, the compounds for use according to the present 

invention are conveniently delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 

35 providing a valve to deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use 
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in an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 

administration by injection, e.g., by bolus injection or continuous infusion. Fomiulations for 

injection may be presented in unit dosage form, e,g,, in ampules or in multi-dose containers, with 

5 an added preservative. The compositions may lake such forms as suspensions, solutions or 

emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 

stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 

the active compounds in water-soluble form. Additionally, suspensions of the active compounds 

1 0 may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 

vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 

triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 

increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 

dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 

1 5 increase the solubility of the compounds to allow for the preparation of highly concentrated 

solutions. Alternatively, the active ingredient may be in powder form for constitution with a 

suitable vehicle, e.g., sterile pyrogen-firee water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 

retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 

20 glycerides. In addition to the formulations described previously, the compounds may also be 

formulated as a depot preparation. Such long.acting formulations may be administered by 

implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 

Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 

materials (for exainple as an emulsion in an acceptable oil) or ion exchange resins, or as 

25 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A phamiaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 

system comprising benzyl alcohol, a nonpolar surfactant, a water-raiscible organic polymer, and 

an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 

of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 

30 polyethylene glycol 300, made up to volume in absolute ethanoL The VPD co-solvent system 

(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent 

system dissolves hydrophobic compoimds well, and itself produces low toxicity uponsystemic 

administration. Naturally, the proportions of a co-solvent system may be varied considerably 

without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 

35 co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
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be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 

5 known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimelhylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing tlie therapeutic agent. 
Vai ious types of sustained-release materials have been established and are well known by those 

1 0 skilled in the art. Sustained-release capsules may, depending on tlieir chemical nature, release the 
compounds for a few weeks up to over 1 00 days. Depending on the chemical nature and the 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The phannaceutical compositions also may comprise suitable solid or gel phase carriers 

1 5 or excipients. Examples of such carriers or excipients include but are not limited to calcium 
carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and 
polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 
provided as salts with pharmaceutically compatible counter ions. Such pharmaceutically 
acceptable base addition salts are those salts which retain the biological effectiveness and 

20 properties of the free acids and which are obtained by reaction with inorganic or organic bases 
such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 
monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 
the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 
25 protein(s) or other active ingredient(s) of present invention along with protein or peptide 

antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B-lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 
30 those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 
35 pharmaceutical composition of the invention. 
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The pharmaceutical composition of the invention may be in the form of a liposome in 
which protein of the present invention is combined, in addition to other pharmaceutically 
acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 
5 lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

1 0 The amount of protein or other active ingredient of the present invention in the 

pharmaceutical composition of the present invention will depend upon the natui e and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 

15 attending physician will administer low doses of protein or other active ingredient of the present 
invention and observe the patient's response. Larger doses of protein or other active ingredient 
of the present invention may be administered vintil the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 

20 contain about 0.01 |ag to about 100 mg (preferably about 0.1 \xg to about 10 mg, more preferably 
about 0.1 \ig to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or deyice. When administered, the therapeutic 

25 composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be siiitable 
for wound healing and tissue repair. Therapeutically useful agents other tlian a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 

30 described above, may alternatively or additionally, be administered simultaneously or 

sequentially with the composition in the methods of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the 
protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 
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capable of being resorbed into the body. Such matrices may be fonned of materials presently in 
use for other implanted medical applications. 

The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
5 compositions will define the appropriate formulation. Potential matrices for the compositions 
may be biodegradable and chemically defined calciiun sulfate, tricalcium phosphate, 
hydroxyapatite, polylactic acid, polyglycolic acid and polyanliydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 

10 matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 
aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above- 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 

15 biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 

glycolic acid in the form of porous particles having diameters ranging from 150 to 800 microns. 
In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

20 A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 

(including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 
hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 

25 poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and poly(vinyl alcohol). 
The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 
total formulation weight, which represents the amount necessary to prevent desorption-of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 

30 protein the opportimity to assist the osteogenic activity of the progenitor cells. In further 

compositions, proteins or other active ingredients of the invention may be combined with other 
agents beneficial to the treatment of the bone and/or cartilage defect, woimd, or tissue in 
question. These agents include various growth factors such as epidemial growth factor (EOF), 
platelet derived growth factor (PDGF), transfonning growth factors (TGF-a and TGF-p), and 

35 insulin-like growth factor (IGF). 
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The therapeutic coriipositions are also presently valuable for veterinary applications. 
Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
5 regeneration will be determined by the attending physician considering various factors which 
modify the action of the proteins, e.g., amount of tissue weight desired to be fonned, the site of 
damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution 
10 and with inclusion of other proteins in the pharmaceutical composition. For example, the 

addition of other known growth factors, such as IGF I (insulin like growrth factor I), to the final 
composition, may also effect the dosage. Progress can be monitored by periodic assessment of 
tissue/bone growth and/or repair, for example. X-rays, histomorphometric determinations and 
tetracycline labeling. 

1 5 Polynucleotides of the present invention can also be used for gene therapy. Such 

polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
mammalian subject. Polynucleotides of the invention may also be administered by other known 
methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 
the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 

20 proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes^ 



25 compositions wherein the active ingredients are contained in an effective amount to achieve its 
intended puipose. More specifically, a therapeutically effective amount means an amount 
effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 

30 the method of the invention, the therapeutically effective dose can be estimated initially fi-om 

appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC50 as determined in cell culture {i.e., the concentration of 



4.12.3 EFFECTIVE DOSAGE 



Pharmaceutical compositions suitable for use in the present invention include 
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the test compound which achieves a half-maximal inhibition of the protein's biological activity). 
Such infomiation can be used to more accurately detemiine useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
5 efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the LD50 (the dose lethal to 50% of the 
population) and the ED50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED50. Compounds which exhibit high therapeutic indices are preferred. 

10 The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 
of circulating concentrations that include the ED50 with little or no toxicity. The dosage may 
vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 

15 individual physician in view of the patienfs condition. See, e.g,, Fingl et aL, 1975, in "The 

Phaimacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount and interval may be adjusted 
individually to provide plasma levels of the active moiety which are sufficient to maintain the 
desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 

20 depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 

Dosage intervals can also be determined using MEC value. Compovmds should be 
administered using a regimen that maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 

25 administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 



will be in the range of about 0.01 i^g/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0,1 tig/kg to 25 mg/kg of patient body weight daily, varying in adults and 
30 children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

The amount of composition administered will, of course, be dependent on the subject 
being treated, on the subject's age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 



An exemplary dosage regimen for polypeptides or other compositions of the invention 



35 
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4.12.4 PACKAGING 

The compositions may, if desired, be presented in a pack or dispenser device which may 
contain one or more unit dosage fonns containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
5 be accompanied by instructions for administration. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 
appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

1 0 Also included in the invention are antibodies to proteins, or fragments of proteins of the 

invention. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen-binding site that specifically binds (inmiunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain. Fab, Fab' and F(ab')2 

15 fragments, and an Fab expression library. In general, an antibody molecule obtained from 

humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 
by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
such as IgGi, IgG2, and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 

20 subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or a 
portion or fragment thereof, and additionally can be used as an immunogen to generate 
antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 

25 invention provides antigenic peptide fragments of the antigen for use as immunogens. An 

antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 
of the full length protein, (for example the amino acid sequence shown in SEQ ID NO: 30369), 
and encompasses an epitope thereof such that an antibody raised against the peptide forms a 
specific immune complex with the full length protein or with any fragment that contains the 

30 epitope. Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 
15 amino acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. 
Preferred epitopes encompassed by the antigenic peptide are regions of the protein that are 
located on its surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 

35 antigenic peptide is a region on the surface of the protein of the invention that is located on the 
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surface of the protein, e,g,, a hydrophilic region. A hydrophobicity analysis of the human related 
protein sequence will indicate which regions of a related protein are particularly hydrophilic and, 
therefore, are likely to encode surface residues useful for targeting antibody production. As a 
means for targeting antibody production, hydropathy plots showing regions of hydrophilicity and 
5 hydrophobicity may be generated by any method well known in the art, including, for example, 
the Kyte Doolittle or the Hopp Woods methods, either with or without Fourier transformation. 
See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad ScL USA 78: 3824-3828; Kyte and Doolittle 
1982, J. Mol Biol. 157: 105-142, each of which is incorporated herein by reference in its 
entirety. Antibodies that are specific for one or more domains within an antigenic protein, or 
10 derivatives, fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an inmiunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
1 5 monoclonal antibodies directed against a protein of the invention, or against derivatives, 

fragments, analogs homologs or orthologs thereof (see, for example. Antibodies: A Laboratory 
Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 

20 5.13.1 Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals {e.g., rabbit, 
goat, mouse or other mammal) may be immtmized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring inununogenic 

25 protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can flirther include an 

30 adjuvant. Various adjuvants used to increase the immunological response include, but are not 
limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances {e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacteriimi parvum, or similar immunostimulatory agents. Additional examples of 
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adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 
synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
5 such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 
target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
10 Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 

15 antibody molecule consisting of a unique light chain gene product and a imique heavy chain 

gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 
antibody are identical in all the molecules of the population. MAbs thus contain an antigen- 
binding site capable of immunoreacting with a particular epitope of the antigen characterized by , 
a unique binding affinity for it. 

20 Monoclonal antibodies can be prepared using hybridoma methods, such as those 

described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

25 The immunizing agent will typically include the protein antigen, a fragment thereof or a 

fiision protein thereof Generally, either peripheral blood lymphocytes are used if cells of human 
origin are desired, or spleen cells or lymph node cells are used if non-human mammalian sources 
are desired. The lymphocytes are then ftised with an immortalized cell line using a suitable 
fusing agent, such as polyethylene glycol, to form a hybridoma cell (Coding, Monoclonal 

30 Antibodies : Principles and Practice, Academic Press, (1986) pp. 59-103). Immortalized cell 

lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and 
human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can 
be cultured in a suitable culture medium that preferably contains one or more substances that 
inhibit the growth or survival of the unfiised, immortalized cells. For example, if the parental 

35 cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the 
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culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and 
thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that flise efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
5 such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 
California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol., 133:3001 (1984); Brodeur et al.. Monoclonal 
1 0 Antibody Production Techniques and Applications . Marcel Dekker, Inc., New York, (1 987) pp. 
51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 

1 5 immvinoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 

enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 
art. The binding affinity of the monoclonal antibody can, for example, be detennined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem. , 107:220 (1 980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 

20 are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
dilution proceduies and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

25 The monoclonal antibodies secreted by the subclones can be isolated or purified fi om the 

culture medium or ascites fluid by conventional immunoglobulin purification procedures such 
as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel electiophoresis, 
dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 

30 those described in U.S. Patent No. 4.81 6,567. DNA encodmg the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 

35 then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
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myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 
monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 
example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368 , 
5 812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 



5.13.2 Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further comprise 
humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 

15 immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 

immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab*)2 or other antigen- 
binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence deriyed jfrom a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 

20 Nature. 321:522-525 (1986); Riechmann et al.. Nature. 332:323-327 (1988); Verhoeyen et al.. 
Science. 239:1 534-1 536 (1 988)), by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 

25 in the recipient antibody nor in the imported CDR or jframework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 
domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The htmianized antibody optimally also will comprise at 

30 least a portion of an immunoglobulin constant region (Fc), typically that of a human 

immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Qp. Struct. Biol.. 
2:593-596(1992)). 



10 



5.13,3 Human Antibodies 
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Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both tlie light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are tanned "human antibodies", or "fiilly human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
5 hybridoma technique (see Kozbor, et al., 1 983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL 
ANTIBODIES AND CANCER THERAPY, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 

10 transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, J. Mol. BioL, 227:381 (1991); 
Marks et al., J. Moh BioL , 222:581 (1 991)). Similarly, human antibodies can be made by . 

15 introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 
in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach . 
is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 

20 5,633,425; 5,661 ,01 6, and in Marks et al. (Bio/Technology 10, 779-783 (1 992)); Lonberg et al. 
(Nature 368 856-859 (1994)); Morrison (Nature 368, 812-13 (1994)); Fishwild et aLf Nature 
Biotechnology 14. 845-51 (1996)); Neuberger (Nature Biotechnology 14, 826 (1996)); and 
Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 (1 995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 

25 which are modified so as to produce fiilly hiunan antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 
have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 

30 artificial chromosomes containing the requisite human DNA segments. An animal which 

provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the fiill complement of the modifications. The 
preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B 

35 cells which secrete fully human immunoglobulins. The antibodies can be obtained directly from 
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the animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively fi-om immortalized B cells derived from the animal, such as 
hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 
immunoglobulins with human variable regions can be recovered and expressed to obtain the 
5 antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 
expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 
5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
10 one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 

locus and to prevent formation of a transcript of a reairanged inomunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 
and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 
1 5 A method for producing an antibody of interest, such as a human antibody, is disclosed in 

U.S. Patent No. 5,91 6,771 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 
an expression vector containing a nucleotide sequence encoding a light chain into another 
mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
20 antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a coixelative method for selecting an antibody that binds 
immunospecifically to the relevant epitope with high affinity, are disclosed in PCX publication 
WO 99/53049. 

25 

5.13.4 Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
antibodies specific to an antigenic protein of the invention (see e.^., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of Fab expression libraries (see e.g., 
30 Huse, et al., 1989 Science 246: 1275-1281 ) to allow rapid and effective identification of 

monoclonal Fab fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fiagments that contain the idiotypes to a protein antigen 
may be produced by techniques known in the art including, but not limited to: (i) an F(ab')2 
fragment produced by pepsin digestion of an antibody molecule; (ii) an Fab fragment generated 
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by reducing the disulfide bridges of an F(;,b')2 fragment; (iii) an Fab fragment generated by the 

treatnaent of the antibody molecule with papain and a reducing agent and (iv) Fy fragments. 

5.13.5 Bispecific Antibodies 
5 Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 

have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 
Methods for making bispecific antibodies are known in the art. Traditionally, the 

10 recombinant production of bispecific antibodies is based on the co-expression of two 

immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 
potential mixture often different antibody molecules, of which only one has the correct 

15 bispecific structure. The purification of the con ect molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et aL, 1991 EMBOJ,, 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused'to immunoglobulin constant domain sequences. The fusion 

20 preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CHS regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fiisions. 
• DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 

25 host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
al,. Methods in Enzvmology. 121 :2 10(1 986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 
recovered from recombinant cell culture. The preferred interface comprises at least a part of the 

30 CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 
acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 

35 increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 
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Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 

F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 

fragments have been described in the literature. For example, bispecific antibodies can be 

prepared using chemical linkage. Brennan et al.. Science 229:81 (1985) describe a procedure 

5 wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 

fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 

stabilize vicinal dithiols and prevent inteiTnolecular disulfide formation.. The Fab' fragments 

generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 

derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 

10 mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 

antibody. The bispecific antibodies produced can be used as agents for the selective 

immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe 

15 the production of a fiiUy humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
of human cytotoxic lymphocytes against human breast tumor targets. 

20 Various techniques for making and isolating bispecific antibody fragments directly fr om 

recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J. Immunol. 148(5): 1547-1553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 

25 to fomi monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al.: Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 
heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vl) by a linker 

30 which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the Vh and Vl domains of one fragment are forced to pair with the complementary Vl and Vh 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for . 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 
reported. See, Gruber et ah, J. Immunol. 152:5368 (1994). 
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Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared, Tutt et al., J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two diiferent epitopes, at least one of which 
originates in the protein antigen of the invention. Ahernatively, an anti-antigenic arm of an 
5 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule {e,g. CD2, CDS, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD16) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 
10 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and fi.irther binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

15 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; BP 03089). 
It is contemplated tliat the antibodies can be prepared in vitro using known methods in synthetic 

20 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
can be constructed using a disulfide exchange reaction or by fomiing a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyriniidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

25 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodinieric antibody thus generated can have 
30 improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1 191- 
1 195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using heterobifiinctional cross-linkers as 
described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can 



83 



BNSDOCI D: < WO 0 1 75067A2_U> 



wo 01/75067 PCT/USOl/08631 
be engineered that has dual Fc regions and can tliereby have enlianced complement lysis and 

ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 



5.13.8 Immunoconjugates 

5 The invention also pertains to immunoconjugates comprising an antibody conjugated to a 

cytotoxic agent such as a chemotherapeutic agent, toxin (je,g.^ an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (/.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 

10 described above. Enzj^matically active toxins and fragments thereof that can be used include 
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phj^olaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 

1 5 mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

radionuclides are available for the production of radioconjugated antibodies. Examples include 
^^^Bi, '^'In, '°Y, and "^^e. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 

20 iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 
active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azidb 
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p-dia2oniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 

25 ricin iramunotoxin can be prepared as described in Vitetta et aL, Science, 238: 1 098 (1 987). 
Carbon- 14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
30 streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" {e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 



35 4.14 COMPUTER READABLE SEQUENCES 
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In one application of this embodiment, a nucleotide sequence of the present invention can 
be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but . 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
5 magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 
and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medimn having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 

1 0 storing information on computer readable medium. A skilled artisan can readily adopt any of the 
presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 

15 invention. The choice of the data storage structure will generally be based on the means chosen 
to access the stored infomiation. In addition, a variety of data processor programs and fomiats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 

20 represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 
Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence infomiation of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-30368 or a representative 

25 fragment thereof; or a nucleotide sequence at least 95% identical to any of the nucleotide 

sequences of SEQ ID NO: 1-30368 in computer readable form, a skilled artisan can rotitinely 
access the sequence infomiation for a variety of pmposes. Computer software is publicly 
available which allows a skilled artisan to access sequence information provided in a computer 
readable medium. The examples which follow demonstrate how software which implements the 

30 BLAST (Altschul et al., J. Mol. Biol. 215:403-41 0 (1990)) and BLAZE (Brutlag et al., Comp. 

Chem. 17:203-207 (1993)) search algorithms on a Sybase system is used to identify open reading 
frames (ORFs) within a nucleic acid sequence. Such ORFs may be protein encoding fragments 
and may be useful in producing commercially important proteins such as en2ymes used in 
fermentation reactions and in the production of commercially useful metabolites. 
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As used herein, "a computer-based system" refers to the hardware means, software 
means, and data storage means used to emalyze the nucleotide sequence information of the 
present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing um't (CPU), input means, output means, and data 
5 storage means. A skilled artisan can readily appreciate that any one of the currently available 
computer-based systems are suitable for use in the present invention. As stated above, the 
computer-based systems of the present invention comprise a data storage means having stored 
therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
10 means" refers to memory which can store nucleotide sequence information of the present 

invention, or a memory access means v^hich can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
15 sequence information stored within the data storage means. Search means are used to identify 
fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting seaich means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to,' 

20 Smith-Waterman, MacPattem (EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A 
skilled artisan can readily recognize that any one of the available algorithms or implementing 
software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids, A skilled artisan can 

25 readily recognize that the longer a target sequence is, the less likely a target sequence will be . 
present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 

30 shorter length. 

As used herein, "a target stmctural motif," or "target motif," refers to any rationally 
selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
35 enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 
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to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
sequences). 

4.15 TRIPLE HELIX FORMATION 

5 In addition, the fragments of the present invention, as broadly described, can be used to 

control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 

1 0 Lee et al., Nucl.- Acids Res. 6:3073 (1 979); Cooney et al.. Science 1 5241 :456 (1 988); and Dervan 
et al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 
56:560 (1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, 
Boca Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA 
transcription from DNA, while antisense RNA hybridization blocks translation of an mRNA 

1 5 molecule into polypeptide. Both techniques have been demonstrated to be effective in model 
systems. Information contained in the sequences of the present invention is necessary for the 
design of an antisense or triple helix oHgonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

20 The present invention further provides methods to identify the presence or expression of 

one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 

25 contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 

30 polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 
detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 

35 polypeptide of the invention is detected in the sample. 
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In detail, such methods comprise incubating a test sajnple with one or more of the 

antibodies or one or more of the nucleic acid probes of the pi esent invention and assaying for 

binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 

5 Incubation conditions depend on the format employed in the assay, the detection methods 

employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 

skilled in the art will recognize that any one of the commonly available hybridization, 

amplification or immunological assay formats can readily be adapted to employ the nucleic acid 

probes or antibodies of the present invention. Examples of such assays can be found in Chard, 

10 T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 
Amsterdam, The Netherlands (1986); Bullock, G.R. et al.. Techniques in Immunocytochemistry, 
Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1 985). The test samples of the 

15 present invention include cells, protein or membrane extracts of cells, or biological fluids such as 
sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
will vary based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 

20 sample which is compatible with the system utilized. 

In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to cany out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 

25 invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a boimd probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 
containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents firom one compartment to 

30 another compartment such that the samples and reagents are not cross-contaminated; and the 
agents or solutions of each container can be added in a quantitative fashion from one 
compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 

35 contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
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include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 

primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 

reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 

probes and antibodies of the present invention can be readily incorporated into one of the 

5 established kit fomiats wliich are well known in the art. 

4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention {e.g., where the polypeptide of the 
10 invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 
pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 

15 

4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 
20 1-30368, or bind to a specific domain of the polypeptide encoded by the nucleic acid. In detail, 
said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORF of the present 
invention, or nucleic acid of the invention; and 

(b) determining whether the agent binds to said protein or said nucleic acid. 
25 In general, therefore, such methods for identifying compounds that bind to a 

polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 
the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 
the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 
to a polynucleotide of the invention is identified. 
30 Likewise, in general, therefore, such methods for identifying compounds that bind to a 

polypeptide of the invention can comprise contacting a compound with a polypeptide of the 
invention for a time sufficient to form a polypeptide/conipound complex, and detecting the 
complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 
polynucleotide of the invention is identified. 
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Methods for identifying compounds that bind to a polypeptide of the invention can also 

comprise contacting a compound with a polypeptide of the invention in a cell for a time 
sufficient to form a polypeptide/compound complex, v/herein the complex drives expression of a 
receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 
sequence expression, so that if a polypeptide/compound complex is detected, a compound that 
binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 
activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 
activity observed in the absence of the compound). Alternatively, compoiujds identified via such 
methods can include compounds which modulate the expression of a polynucleotide of the 
invention (that is, increase or decrease expression relative to expression levels observed in the 
absence of the compound). Compounds, such as compounds identified via the methods of the 
invention, can be tested using standard assays well known to those of skill in the art for their 
ability to modulate activity/expression. 

The agents screened in the above assay can be, but are not limited to, peptides, 
carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 
and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 
the like are selected at random and are assayed for their ability to bind to the protein encoded by 
the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
antipeptide peptides, for example see Hurby et al.. Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et al.. Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 
of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 
by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 
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ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 

base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 

designed to be complementary to a region of the gene involved in transcription (triple helix - see 

5 Lee et aL,NucL Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 (1988); and Dervan et 

ah. Science 251 :1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 

(1 99 1); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 

Raton, FL (1988)). triple helix-formation optimally results in a shut-off of RNA transcription 

from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 

10 polypeptide. Both techniques have been demonstrated to be effective in model systems. 

Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents that bind to a protein encoded by one of the ORFs of the present invention can be 
used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 

1 5 present invention can be formulated using known techniques to generate a pharmaceutical . 
composition. 

4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
20 hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-30368. Because the corresponding gene is only expressed in a limited 
number of tissues, a hybridization probe derived from of any of the nucleotide sequences SEQ 
ID NO: 1-30368 can be used as an indicator of the presence of RNA of cell type of such a tissue 
25 in a sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PGR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 
PGR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 

30 probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 
are known in the art and are commercially available and may be used to synthesize RNA probes 

35 in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
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polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 

be used to construct hybridization probes for mapping their respective genomic sequences. The 

nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 

chromosome using well known genetic and/or chromosomal mapping tecliniques. These 

5 techniques include in situ hybridization, linkage analysis against known chromosomal markers, 

hybridization screening with libraries or flow-sorted chromosomal preparations specific to 

known diromosomes, and the like. The technique of fluorescent in situ hybridization of 

chromosome spreads has been described, among other places, in Verma et al (1988) Human 

Chiomosomes; A Manual of Basic Techiuques, Pergamon Press, New York NY. 

1 0 Fluorescent in situ hybridization of chromosomal preparations and other physical 

chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1994 Genome Issue of Science (265: 198 If). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 
predisposition to a specific disease) may help delimit the region of DNA associated with that 

15 genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 

4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, z.e., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
20 using an automated oligonucleotide synthesizer. 

Support bound oligonucleotides may be prepared by any of the methods known to those of 
skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1990) J. Clin. Microbiol. 28(6) 1469-72); 
25 using UV light (Nagatae/ a/., 1985;Dahlenef a/., 1987; Morrissey& Collins, (1989) Mol. Cell 
Probes 3(2) 1 89-207) or by covalent binding of base modified DNA (Keller et ah, 1 988; 1 989); all 
references being specifically incorporated herein. * 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al. (1 994) Proc. Natl. Acad. Sci. USA 91 (8) 3072-6, 
30 describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 
streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, 
Oslo. Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g. , Operon Technologies 
(Alameda, CA). 
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Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 
Laboratories have developed a method by which DNA can be covalently bound to the microwell 
surface termed Covalink NH. CovaLink NH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling- CovaLink Modules may be 
5 purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5*-end by a phosphoramidatebond, allowing immobilization of more tlian 1 pmol of DNA 
(Rasmussene/ij/., (1991) Anal.Biochem. 198(1) 138-42). 

The use of CovaLink NH strips for covalent binding of DNA molecules at the 5*-end has 
been described (Rasmussen et al., (1 991). In this technology, a phosphoramidatebond is employed 

10 (Chu et al., (1983) Nucleic Acids Res. 1 1(8) 6513-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidatebond joins the DNA to the 
CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 
grafted onto the polystyrene surface through a 2 nm long spacer ami. To link an oligonucleotide to 
CovaLink NH via an phosphoramidatebond, the oligonucleotide terminus must have a 5 -end 

1 5 phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidinused to bind the probes. 

More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 
denaturing for 10 min. at 95°C and cooling on ice for 10 min. Ice-cold 0.1 M 1-methylimidazole, 
pH 7.0 (l-Melm?), is then added to a fmal concentration of 10 niM 1-Melm7. A ss DNA solution is 

20 then dispensed into CovaLink NH strips (75 ul/well) standing on ice. 

CarbodiimideO.2 M l-ethyI-3-(3-dimethylaminopropyl)-carbodiimide(EDC), dissolved in 
1 0 mM 1 -Melm7, is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g, , Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soal<ed with washing solution for 5 min., and finally they are washed 

25 3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50*'C). 

It is contemplated that a further suitable method for use with the present invention is that 
described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3 -reagent through the phosphate group by a covalent phosphodiester link to aliphatic 

3 0 hydroxy! groups carried by the support. The oligonucleotide is then synthesized on the supported 
nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotidefrom the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 

3 5 arrays may be employed. For example, addressable laser-activated photodeprotection may be 
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employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 

Fodor et al {\99\) Science 25 1 (4995) 767-73, incorporated herein by reference. Probes may also 

be immobilized on nylon supports as described by Van Ness et al (1991) Nucleic Acids Res. 

1 9(1 2) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1 988) Anal. Biochem. 

169(1) 104-8; all references being specifically incorporated herein. 

To link an oligonucleotide to a nylon support, as described by Van Ness et al (1 99 1 ), 
requires activation of the nylon surface via alkylationand selective activation of the 5 -amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
light-generated synthesis described by Pease et al, (1 994) PNAS USA 91(11)5 022-6, incorporated 
herein by reference). These authors used current photolithographic techniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
5'-protected TV^acyl-deoxynucleosidephosphoramidites, surface linker chemistry and versatile 
combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotideprobesmay be 
generated in this manner. 

4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained fi-om any appropriate source, such as cDNAs, genomic 
DNA, chiomosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
including mRNA without any amplification steps. For example, Sambrook et al (1989) describes 
thiee protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in Ml 3, plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PGR or other amplification methods. Samples 
may be prepared or dispensed in muhiwell plates. About 1 00-1 000 ng of DNA samples may be 
prepared in 2-500 ml of final volume. . 

The nucleic acids would then be fi-agmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 9J24-9.28 of Sambrook et 
al (1989), shearing by ultrasound and NaOH treatment. 

Low pressure shearing is also appropriate, as described by Schriefer et al (1 990) Nucleic 
Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of 
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these studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 
fragmentation methods. 

One particularly suitable way for fragmenting DNA is contemplated to be that using the two 
base recognition endonuclease, Cv/JI, described by Fitzgerald et al (1 992) Nucleic Acids Res. 
5 20(1 4) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

TTie restriction endonuclease Cv/JI normally cleaves the recognition sequence PuGCPy 
between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 

1 0 this enz}'me (Cv/JI* *), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC19 (2688 base pairs). Fitzgerald etal (1992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cv/JI* * digest of pUC 1 9 that was size 
fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
Ml 3 cloning vector. Sequence analysis of 76 clones showed that Cv/JI** restricts pyOCPy and 

1 5 PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 
agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 

20 electrophoresis and elution are needed. 

Inespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
quickly to 2^0 to prevent renaturation of the DNA fragments before they are contacted with the 

25 chip. Phosphate groups must also be removed from genomic DNA by methods known in the art. 

4.22 PREPARATION OF DNA ARRAYS 

An ays may be prepared by spotting DNA samples on a support such as a nylon membrane. 
Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a mi crotiter plate) to repeated by transfer of about 20 nl of a DNA solution to a 
30 nylon membrane. By offset printing, a density of dots higher than the density of the wells is 

achieved. One to 25 dots may be accommodated in 1 mm^, depending on the type of label used. By 
avoiding spotting in some preselected number of rows and columns, separate subsets (subarrays) 
may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of tlie 
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suban-ays may represent replica spotting of the same samples. In one example, a selected gene 
segment may be amplified from 64 patients. For each patient, the amplified gene segment may be 
in one 96-well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 
prepared. By using a 96-pin device, all samples may be spotted on one 8 x 12 cm membrane. 
Suban-ays may contain 64 samples, one from each patient. Where the 96 subaixays are identical, the 
dot span may be 1 mm^ and there may be a 1 mm space between subairays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 
being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in tlie art will appreciate that many other embodiments and variations 
may be made in the scope of the present invention. Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
variations in the practice of the invention are expected to occur to those sidlled in the art upon 
consideration ofthe present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 

All references cited within the body ofthe instant specification are hereby incorporated by 
reference in their entirety. 

5.0 EXAMPLES 

25 5.1 EXAMPLE 1 

Novel Nucleic Acid Sequ ences Obtained From Various Lihraries 
A plurality of novel nucleic acids were obtained fi-om cDNA libraries prepared from various 
human tissues and in some cases isolated fi-om a genomic library derived from human chromosome 
using standard PGR, SBH sequence signature analysis and Sanger sequencing techniques. The 
inserts ofthe library were amplified v^ath PGR using primers specific for the vector sequences 
which flank tiie inserts. Clones fi-om cDNA libraries were spotted on nylon membrane filters and 
screened with oligonucleotide probes (e.g., 7-mers) to obtain signature sequences. The clones 
clustered into groups of similar or identical sequences. Representative clones were selected for 
sequencing. 
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In some cases, the 5' sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PGR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 
(ABI) sequencerto obtain the novel nucleic acid sequences. In some cases RACE (Rapid 
Amplification of cDNA Ends) was performed to fiirther extend the sequence in the 5' direction. 



5.2 EXAMPLE 2 

Novel Contigs 

The novel contigs of the invention were assembled from sequences that were obtained fi-om 
1 0 a cDNA library by methods described in Example 1 above, and in some cases sequences obtained 
fi-om one or more public databases. The sequences for the resulting nucleic acid contigs are 
designated as SEQ ID NO: 1 -30368 and are provided in the attached Sequence Listing. The contigs 
were assembled using an EST sequence as a seed. Then a recursive algorithm was used to extend 
the seed EST into an extended assemblage, by pulling additional sequences fi-om different databases 
1 5 {i.e. , Hyseq's database containing EST sequences, dbEST version 11 5, gb pri 11 5, and UniGene 
version 1 03, and exons fi-om public domain genomic sequences predicted by GenScan) that belong 
to this assemblage. The algorithm terminated when there was no additional sequences from the 
above databases that would extend the assemblage. Further, the inclusion of component sequences 
into the assemblage was based on a BLASTN hit to the extending assemblage wdth BLAST score 
20 greater than 300 and percent identity greater than 95%. 

The novel predicted polypeptides (including proteins) encoded by the novel polynucleotides 
(SEQ ID NO: 1 -30368) of the present invention are incorporated in the attached Sequence Listing. 
A subset the predicted polypeptide sequences contain an unknovwi amino acid, a stop codon, a 
possible nucleotide deletion or a possible nucleotide insertion. These sequences have been shown 
25 in their entirety with the special characters in Table 2. Table 2 also shows the conresponding start 
andstopnucleotidelocationstoeachofSEQIDNO: 1-30368. Table 2 also indicates the method 
by which the polypeptide was predicted. Method A refers to a polypeptide obtained by using a 
software program called FASTY (available fi-om http://fasta.bioch,virRinia.edu) which selects a 
polypeptide based on a comparison of the translated novel polynucleotide to known polynucleotides 
30 (W.R. Pearson, Methods in Enzymology, 1 83:63-98 (1 990), herein incorporated by reference). 
Method B refers to a polypeptide obtained by using a software program called GenScan for 
human/vertebratesequences (available from Stanford University, Office of Technology Licensing) 
that predicts the polypeptide based on a probabilistic model of gene structure/compositional 
properties (C. Burge and S. Karlin, J. Mol. Biol.. 268:78-94 (1 997), incorporated herein by 
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V reference). Method C refers to a polypeptide obtained by using a Hyseq proprietary software 
program that translates the novel polynucleotide and its complementary strand into six possible 
amino acid sequences (forward and reverse frames) and chooses the polypeptide with the longest 
open reading frame. 

5 The nearest neighbor results for SEQ ID NO: 1-30368 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 121 and Geneseq release 200103 
(Derwent), using BLAST algorithm. The nearest neighbor result showed the closest homologue 
for SEQ ID NO: 1-30368. The nearest neighbor results for SEQ ID NO: 1-30368 are 
incorporated in the attached Sequence Listing. 
1 0 Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. 

Comp. Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. The attached Sequence 
Listing provodes the results obtained by eMatrix analysis for each polypeptide as follows: the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
15 the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhanuner et al.. Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. The attached Sequence 
Listing provides the results obtained by PFAM analysis for each peptide, namely: the name of 
20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

Tables 1 and 2 follow. Table 1 shows the various tissue sources of SEQ ID NO: 1-30368. 
Table 2 shows the start and stop nucleotides for the u-anslated amino acid sequence for which each 
assemblage encodes. Table 2 also provides a correlation between the amino acid sequences set forth 
25 in the Sequence Listing, the nucleotide sequences set forth in the Sequence Listing and the SEQ ID 
NO: in USSN 09/540,217 , . 
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WHAT IS CLAIMED IS: , 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQIDNO: 1-30368, a mature protein coding portion of SEQ ID NO: 1-30368, an 
active domain of SEQ ID NO: 1-30368, and complementary sequences thereof. 

5 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 vinder stringent hybridization 
conditions. 

10 3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% seqiience identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

15 5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 
20 7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
25 associated with a regulatory sequence that modulates expression of the polynucleotide in the host 

cell. 

1 0. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 
30 (b) a polypeptide encoded by a polynucleotide hybridizing under stringent 

conditions with any one of SEQ ID NO: 1-30368. 

11. A composition comprising the polypeptide of claim 1 0 and a carrier. 

35 12. An antibody directed against the polypeptide of claim 1 0. 
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13. A method for detecting the polynucleotide of claim I in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
ViOth the polynucleotide of claim 1 for a period sufficient to fomi the complex; and 
5 b) detecting the complex, so that if a complex is detected, the polynucleotide 

of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
10 nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1 ; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

15 sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

20 16. A method for detecting the polypeptide of claim 1 0 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and - 

b) detecting formation of the complex, so that if a complex fomiation is 
detected, the polypeptide of claim 10 is detected. 

25 

1 7. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to fonn a polypeptide/compound complex; and 
30 b) detecting the complex, so that if the polypeptide/compound complex is 

detected, a compound that binds to the polypeptide of claim 10 is identified. 

1 8. A method for identifying a compound that binds to the polypeptide of claim 1 0, 
comprising: 
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a) contacting the compound with the polypeptide of claim 10, in a cell, under 

conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
5 that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 

of claim 1 0 is identified. 

19. A method of producing the polypeptide of claim 10, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected from 
10 the group consisting of a polynucleotide sequence of SEQ ID NO: 1-30368, a mature protein 
coding portion of SEQ ID NO: 1 -30368, an active domain of SEQ ID NO: 1 -30368, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1-30368, under conditions sufficient to express the polypeptide in 
said cell; and 

1 5 b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of SEQ ID NO: 30369-60736, the mature protein portion thereof, or the active domain 
thereof. 



20 
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21 The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 



22. A collection of polynucleotides, wherein the collection comprises the sequence 
information of at least one of SEQ ID NO: 1-30368. 
25 23. The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects fiill-matches to any one of the 
polynucleotides in the collection. 

30 25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 

26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format. 
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27. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutically acceptable carrier. 

5 28 A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 1 0 or 20 and a pharmaceutically acceptable carrier. 
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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 

1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
5 polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 

10 lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 

15 "indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 

20 case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 

25 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
30 cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
35 polynucleoiidesand cells genetically engineered to express such polynucleotides. 
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^ The present invention relates to a collection or library of at least one novel nucleic acid 

sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 

sequences are designated as SEQ ID NO: 1 -30368. The polypeptides sequences are designated 
SEQ ID NO; 30369-60736. The nucleic acids and polypeptides are provided in the Sequence 
Listing. In the nucleic acids provided in the Sequence Listing, A is adenosine; C is cytosine; G is 
guanine; T is thymine; and N is any of the four bases. In the amino acids provided in the Sequence 

1 0 Listing, * corresponds to the stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO: I -30368 under stringent hybridization conditions; 
nucleic acid sequences which are allelic variants or species homologues of any of the nucleic acid 
sequences recited above, or nucleic acid sequences that encode a peptide comprising a specific 

1 5 domain or truncation of the peptides encoded by SEQ ID NO: 1 -30368. A polynucleotide 

comprising a nucleotide sequence having at least 90% identity to an identifying sequence of SEQ 
ID NO: 1 -30368 or a degenerate variant or fragment thereof. The identifying sequence can be 100 
base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
20 from the nucleic acid sequences of SEQ ID NO: 1 -30368. The sequence information can be a 
segment of any one of SEQ ID NO: 1 -30368 that uniquely identifies or represents the sequence 
information of SEQ ID NO: 1 -30368. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
25 a nucleic acid array. In one embodiment, segments of sequence information is provided on a 

nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 
to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readableformat. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
30 sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 
reverse or direct complements) according to the invention have numerous apph'cations in a variety 
of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PGR, use in an array, use in computer- readable media, use in sequencing 
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full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, their chemical analogs and the like. 

In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1 -30368 or novel 
segments or parts of the nucleic acids of the invention are used as primers in expression assays that 
5 are well known in the art. In a particularly preferred embodiment, the nucleic acid sequences of 
SEQ ID NO: 1 -30368 or novel segments or parts of the nucleic acids provided herein are used in 
diagnostics for identifying expressed genes or, as well known in the art and exemplified by Vollrath 
et al ., Science 258:52-59 ( 1 992), as expressed sequence tags for physical mapping of the human 
genome. 

1 0 The isolated polynucleotides of the invention include, but are not limited to, a 

polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1 -30368; a 
polynucleotide comprising any of the full length protein coding sequences of SEQ ID NO: 1 -30368; 
and a polynucleotide comprising any of the nucleotide sequences of the mature protein coding 
sequences of SEQ ID NO: 1 -30368. The polynucleotides of the present invention also include, but 

1 5 are not limited to, a polynucleotide that hybridizes under stringent hybridization conditions to (a) 
the complement of any one of the nucleotide sequences set forth in SEQ ID NO: 1-30368; (b) a 
nucleotide sequence encoding any one of the amino acid sequences set forth in the Sequence Listing 
{e.g., SEQ ID NO: 30369-60736); (c) a polynucleotide which is an allelic variant of any 
polynucleotides recited above; (d) a polynucleotide which encodes a species homolog (e.g. 

20 orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of any of the polypeptides comprising an amino acid 
sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in the Sequence Listing; or the corresponding 

25 full length or mature protein. Polypeptides of the invention also include polypeptides with 

biological activity that are encoded by (a) any of the polynucleotides having a nucleotide sequence 
set forth in SEQ ID NO: 1 -30368; or (b) polynucleotides that hybridize to the complement of the 
polynucleotides of (a) under stringent hybridization conditions. Biologically or immunologically 
active variants of any of the polypeptide sequences in the Sequence Listing, and "substantial 

30 equivalents"thereof (*?.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% 
amino acid sequence identity) that preferably retain biological activity are also contemplated. The 
polypeptides of the invention may be wholly or partially chemically synthesized but are preferably 
produced by recombinant means using the genetically engineered cells {e.g. host cells) of the 
invention. 
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The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
hydrophilic, e.g., pharmaceutically acceptable, carrier 

The invention also provides host cells transformed or transfected with a polynucleotide of 
the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host Cjells of the invention in a suitable culture medium 
under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 
protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques knovm to those skilled in the art of molecular biology. These techniques include use 
as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 
or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 
using, e.g., in sUu hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al.. Science 258:52-59 (1992), as expressed sequence tags for 
physical mapping of the human genome. 

The polypeptides according to the invention can be used in a variety of conventional 
procedures and methods that are currently applied to other proteins. For example, a polypeptide 
of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 
markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 
which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutically acceptable carrier. 

In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 
expression or biological activity. 
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The present invention further relates to methods for detecting the presence of the 
polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
5 a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
10 invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
15 antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 

20 (i.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compounds 
that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact wath {e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 

25 compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a 
polypeptide/compound complex, wherein the complex drives expression of a reporter gene 
sequence in the cell; and detecting the complex by detecting the reporter gene sequence 
expression such that if expression of the reporter gene is detected the compound that binds to a 

30 polypeptide of the invention is identified. 

The methods of the invention also provides methods for treatment which involve the 
administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering compounds and other substances that 

35 modulate the overall activity of the target gene products. Compounds and other substances can 

5 
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effect such modulation either on the level of target gene/protein expression or target protein 
activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
polynucleotides to which they have homology (set forth in the sequence listing). If no homology 
is set forth for a sequence, then the polypeptides and polynucleotides of the present invention are 
useful for a variety of applications, as described herein, including use in arrays for detection. 



4. DETAILED DESCRIPTION OF THE INVENTION 
4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a*', 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

The term *'active" refers to those forms of the polypeptide which retain the biologic 
and/or immunologic activities of any naturally occurring polypeptide. According to the 
invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the 
natural, recombinant or synthetic polypeptide to induce a specific immune response in 
appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

The terms "complementary" or "complementarity" refer to the natural binding of 
polynucleotides by base pairing. For example, the sequence 5'-AGT-3' binds to the 
complementary sequence 3'-TCA-5'. Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 
complementarity between the nucleic acid strands has significant effects on the efficiency and 
strength of the hybridization between the nucleic acid strands. 

The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 
and continuous source of germ cells for the production of gametes. The term "primordial germ 

6 
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cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
5 not only populate the germ line and give rise to a plurality of terminally differentiated cells that 
comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORP or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 

10 sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 
include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 
The terms "nucleotide sequence" or "nucleic acid" or ''polynucleotide" or 

15 "oligonucleotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 

20 (U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 
provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 

25 regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 
"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 

30 most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 
nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 

35 nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
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be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 

procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 

fragment or segment may uniquely identify each polynucleotide sequence of the present 

invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 

5 ID NO: 1-30368. 

Probes may, for example, be used to determine whether specific mRNA molecules are 

present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 

described by Walsh et al. (Walsh, P.S. et al., 1992, PCR Methods Appl 1:241-250). They may 

be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 

1 0 art. Probes of the present invention, their preparation and/or labeling are elaborated in 

Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 

Laboratory, NY; or Ausubel, P.M. et al., 1 989, Current Protocols in Moleculeu- Biology, John 

Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 

entirety. 

15 The nucleic acid sequences of the present invention also include the sequence 

information from the nucleic acid sequences of SEQ ID NO: 1-30368. The sequence 
information can be a segment of any one of SEQ ID NO: 1-30368 that uniquely identifies or 
represents the sequence information of that sequence of SEQ ID NO: 1-30368. One such 
segment can be a twenty-mer nucleic acid sequence because the probability that a twenty-mer is 

20 fully matched in the human genome is 1 in 300. In the human genome, there are three billion 
base pairs in one set of chromosomes. Because 4^° possible twenty-mers exist, there are 300 
times more twenty-mers than there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for a seventeen-mer to be fully matched in the human genome is 
approximately 1 in 5. When these segments are used in arrays for expression studies, fifleen-mer 

25 segments can be used. The probability that the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of the entire genome sequence. . ^ 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 

30 with a single mismatch is calculated by multiplying the probability for a full match (1-^4^^) times the 
increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
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The term "open reading frame," ORF, means a series of nucleotide triplets coding for 
amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
5 sequence if the promoter controls the transcription of the coding sequence. While operably 
linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g, repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
10 differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in 
its differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
15 acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 
preferably at least about 9 amino acids arid most preferably at least about 17 or more amino 
acids. The peptide preferably is not greater than about 200 amino acids, more preferably less 
than 1 50 amino acids and most preferably less than 1 00 amino acids. Preferably the peptide is 
from about 5 to about 200 amino acids. To be active, any polypeptide must have sufficient 
20 length to display biological and/or immunological activity. 

The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 
have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, 
acetylation, carboxylation, glycosylation, phosphorylation, lipidation and acylation. 
25 The term "translated protein coding portion" means a sequence which encodes for the full 

length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
30 produced by processing in the cell which removes any leader/signal sequence. The mature 

protein portion may or may not include an initial methionine residue. The methionine residue 
may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 

9 
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The term "derivative'* refers to polypeptides chemically modified by such techniques as 
ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
5 in human proteins. 

The term "variant"(or "analog") refers to any polypeptide differing from naturally 
occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g., 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by compeu-ing 

10 the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 
or by replacing amino acids with consensus sequence. 

Ahernatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 

15 substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 
prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 

20 affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 
another amino acid having similar structural and/or chemical properties, i.e., conservative amino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 

25 nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 
neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 

30 "deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 

amino acids. The variation allowed may be experimentally determined by systematically making 
insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 



35 non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 



Alternatively, where alteration of function is desired, insertions, deletions or 



10 



BNSDOCID: <WO 0175067A3JA> 



wo 01/075067 




PCT/USOl/08631 



can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
5 for expression, scale up and the like in the host cells chosen for expression. For example, 
cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 

10 macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 

polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1 000 daltons, can be present). 

15 The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

at least one other component (^.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 

20 polypeptides present in their natural source. 

The term "recombinant," when used herein to refer to a polypeptide or protein, means 
that a polypeptide or protein is derived from recombinant (e.g., microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 

25 defines a polypeptide or protein essentially free of native endogenous substances and 

unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E, coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

30 The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 

35 appropriate transcription initiation and termination sequences. Structural units intended for use 
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in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product. 

The term "recombinant expression system" means host cells which have stably integrated 
a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 
to the DNA segment or synthetic gene to be expressed. This term also means host cells which 
have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 
can be prokaryotic or eukaryotic. 

The term "secreted" includes a protein that is transported across or through a membrane, 
including transport as a result of signal sequences in its amino acid sequence when it is 
expressed in a suitable host cell. "Secreted" proteins include without limitation proteins secreted 
wholly (e.g., soluble proteins) or partially (e.g., receptors) from the cell in which they are 
expressed. "Secreted" proteins also include without limitation proteins that are transported 
across the membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to 
include proteins containing non-typical signal sequences {e.g. Interleukin-1 Beta, see Krasney, 
P. A. and Young, P.R. (1992) Cytokine 4(2): 134 -143) and factors released from damaged cells 
(e.g. lnterleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 
16:27-55) 

Where desired, an expression vector may be designed to contain a "signal or leader 
sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood in the 
art as stringent. Stringent conditions can include highly stringent conditions (/.e., hybridization 
to filter-bound DNA in 0.5 M NaHP04, 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in O.IX SSC/0.1% SDS at 68°C), and moderately stringent conditions {i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 
described herein in the examples. 

12 



.0175067A3JA> 



wo 01/075067 




PCT/USOl/08631 



In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 
hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37^*0 (for 
14-base oligonucleotides), 48'*C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60**C (for 23-base oligonucleotides). 
5 As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 

10 35% (/.e., the number of individual residue substitutions, additions, and/or deletions in a 

substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 

15 listed sequence by no more than 30% (70% sequence identity); in a variation of this 

embodiment, by no more than 25% (75% sequence identity); and in a further variation of this 
embodiment, by no more than 20% (80% sequence identity) and in a further variation of this 
embodiment, by no more than 1 0% (90% sequence identity) and in a further variation of this 
embodiment, by no more that 5% (95% sequence identity). Substantially equivalent, e.g., 

20 mutant, amino acid sequences according to the invention preferably have at least 80% sequence 
identity with a listed amino acid sequence, more preferably at least 85% sequence identity, more 
preferably at least 90% sequence identity, more preferably at least 95% identity, more preferably 
at least 98% identity, and most preferably at least 99% identity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 

25 account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 
sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% sequence identity, more preferably at least about 85% sequence 
identity, more preferably at least about 90% sequence identity, and most preferably at least about 
95% identity, more preferably at least about 98% sequence identity, and most preferably at least 

30 about 99% sequence identity. For the purposes of the present invention, sequences having 

substantially equivalent biological activity and substantially equivalent expression characteristics 
are considered substantially equivalent. For the purposes of determining equivalence, truncation 
of the mature sequence (e.g., via a mutation which creates a spurious stop codon) should be 
disregarded. Sequence identity may be determined, e.g., using the Jotun Hein method (Hein, J. 
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(1990) Methods Enzymol; 183:626-645). Identity between sequences can also be determined by 
other methods kjiown in the art, e.g. by varying hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an aduh organism. 

The term "transformation*' means introducing DNA into a suitable host cell so that the 
DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 
term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 
which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resuhing nucleic acid molecule is then incubated 
with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 

4.2 NUCLEIC ACIDS OF THE INVENTION 

Nucleotide sequences of the invention are set forth in the Sequence Listing. 

The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-30368; a polynucleotide encoding any one of the peptide 
sequences of SEQ ID NO: 30369-60736; and a polynucleotide comprising the nucleotide 
sequence encoding the mature protein coding sequence of the polypeptides of any one of SEQ ID 
NO: 30369-60736. The polynucleotides of the present invention also include, but are not limited, 
to, a polynucleotide that hybridizes under stringent conditions to (a) the complement of any of 
the nucleotides sequences of SEQ ID NO: 1-30368; (b) nucleotide sequences encoding any one 
of the amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an 
allelic variant of any polynucleotide recited above; (d) a polynucleotide which encodes a species 
homolog of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of the polypeptides of SEQ ID NO: 30369-60736. 
Domains of interest may depend on the nature of the encoded polypeptide; e.g,, domains in 
receptor-like polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic 
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domains, or combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
domains. 

5 The polynucleotides of the invention include naturally occurring or wholly or partially 

synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

The present invention also provides genes corresponding to the cDNA sequences disclosed 
1 0 herein. The corresponding genes can be isolated in accordance with known methods using the 

sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3' sequence can 
be obtained using methods known in the art. For example, flill length cDNA or genomic DNA that 
1 5 corresponds to any of the polynucleotides of SEQ ID NO: 1-30368 can be obtained by screening 
appropriate cDNA or genomic DNA libraries under suitable hybridization conditions using any of 
the poly nucleotides of SEQ ID NO: 1-30368 or a portion thereofas a probe. Alternatively, the 
polynucleotides of SEQ ID NO: 1-30368 may be used as the basis for suitable primer(s) that allow 
identification and/or amplification of genes in appropriate genomic DNA or cDNA libraries. 
20 The nucleic acid sequences of the invention can be assembled from ESTs and sequences 

(including cDNA and genomic sequences) obtained from one or more public databases, such as 
dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment information for the full-length 
gene. 

25 The polynucleotides of the invention also provide polynucleotides including nucleotide 

sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
according to the invention can have, e.g. , at least about 65%, at least about 70%, at least about 
75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, more typically at least about 90%, 91%, 92%, 93%, 94%, and even more typically at 

30 least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited above. 

Included within the scope of the nucleic acid sequences of the invention are nucleic acid 
sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-30368, or complements thereof,, which fragment is greater than about 5 
nucleotides, preferably 7 nucleotides, more preferably greater than 9 nucleotides and most 

35 preferably greater than 17 nucleotides. Fragments of, e,g, 1 5, 1 7, or 20 nucleotides or more that 

15 
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are selective for {i.e, specifically hybridize to any one of the polynucleotides of the invention) 

are contemplated. Probes capable of specifically hybridizing to a polynucleotide can 

differentiate polynucleotide sequences of the invention from other polynucleotide sequences in 

the same family of genes or can differentiate human genes frorn genes of other species, and are 

5 preferably based on unique nucleotide sequences. 

The sequences falling within the scope of the present invention are not limited to these 

specific sequences, but also include allelic and species variations thereof. Allelic and species 

variations can be routinely determined by comparing the sequence provided in SEQ ID NO: 1 - 

30368, a representative fragment thereof, or a nucleotide sequence at least 90% identical, preferably 

1 0 95% identical, to SEQ ID NO: 1 -30368 with a sequence from another isolate of the same species. 
Furthermore, to accommodate codon variability, the invention includes nucleic acid molecules 
coding for the same amino acid sequences as do the specific ORFs disclosed herein. In other words, 
in the coding region of an ORF, substitution of one codon for another codon that encodes the same 
amino acid is expressly contemplated. 

1 5 The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ID NO: 1 -30368 can be obtained by searching a database using an algorithm or a 
program. Preferably, a BLAST which stands for Basic Local Alignment Search Tool is used to 
search for local sequence alignments (Altshul, S.F. J Mol. Evol. 36 290-300 (1993) and Altschul 
S.F. et al. J. Mol. Biol. 21 :403-4l 0 (1 990)). Alternatively a FASTA version 3 search against 

20 Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 

25 The invention also encompasses allelic variants of the disclosed polynucleotides or 

proteins; that is, naturally occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

The nucleic acid sequences of the invention are further directed to sequences which 
30 encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 
encoding the amino acid sequence variants are preferably constructed by mutating the 
35 polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
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acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g., 
hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 
5 choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 
hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 

10 residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 

preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 
In a preferred method, polynucleotides encoding the novel amino acid sequences are 

1 5 changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to fomi a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 
those of skill in the art and this technique is exeniplified by publications such as, Edelman et al., 

20 DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res, 10:6487-6500 
(1982). PGR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 
slightly in sequence from the corresponding region in the template DNA can generate the desired 

25 amino acid variant. PGR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 

A further technique for generating amino acid variants is the cassette mutagenesis 

30 technique described in Wells et al.. Gene 34:3 1 5 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 
amino acid sequence may be used in the practice of the invention for the cloning and expression 
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of these novel nucleic acids. Such DNA sequences include those which are capable of 

hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 

to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 

domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 

polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 

synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 

to those of skill in the art and can include, for example, methods for determining hybridization 

conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 

protein coding sequences corresponding to any one of SEQ ID NO: 1-30368, or functional 

equivalents thereof, may be used to generate recombinant DNA molecules that direct the 

expression of that nucleic acid, or a functional equivalent thereof, in appropriate host cells. Also 

included are the cDNA inserts of any of the clones identified herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 

nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 

(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY)* Useful 

nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 

art. Accordingly, the invention also provides a vector including a polynucleotide of the 

invention and a host cell containing the polynucleotide. In general, the vector contains an origin 

of replication functional in at least one organism, convenient restriction endonuclease sites, and a 

selectable marker for the host cell. Vectors according to the invention include expression 

vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 

according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 

organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 

having any of the nucleotide sequences of SEQ ID NO: 1-30368 or a fragment thereof or any 

other polynucleotides of the invention. In one embodiment, the recombinant constructs of the 

present invention comprise a vector, such as a plasmid or viral vector, into which a nucleic acid 

having any of the nucleotide sequences of SEQ ID NO: 1-30368 or a fragment thereof is 

inserted, in a forward or reverse orientation. In the case of a vector comprising one of the ORFs 

of the present invention, the vector may further comprise regulatory sequences, including for 

example, a promoter, operably linked to the ORF. Large numbers of suitable vectors and 
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promoters are known lo those of skill in the art and are commercially available for generating the 

recombinant constructs of the present invention. The following vectors are provided by way of 

example. Bacterial: pBs, phagescript, PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, 

pNHl 8a, pNH46a (Stratagene); pTrc99A, pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). 

5 Eukaryotic: pWLneo, pSV2cat, pOG44, PXTl, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL 

(Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al.. 
Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 

10 suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 
or cell in such a way that the protein is expressed by a host cell which has been transformed 

1 5 (transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 
lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 

20 kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-I. Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of £. coU 
and S. cerevisiae TRPl gene, and a promoter derived from a highly-expressed gene to direct 

25 transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3 -phosphogly cerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
preferably, a leader sequence capable of directing secretion of translated protein into the 

30 periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
ftision protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 
sequence encoding a desired protein together with suitable translation initiation and termination 

35 signals in operable reading phase with a functional promoter. The vector will comprise one or 
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•* more phenotypic selectable markers and an origin of replication to ensure maintenance of the 

vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 

transformation include E. coli^ Bacillus subiilis. Salmonella typhimurium and various species 

within the genera Pseudomonas, Strepiomyces^ and Staphylococcus^ although others may also be 

5 employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 

can comprise a selectable marker and bacterial origin of replication derived from commercially 

available plasmids comprising genetic elements of the well known cloning vector pBR322 

(ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 

10 Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, Wl, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 
appropriate means {e.g.^ temperature shift or chemical induction) and cells are cultured for an 

15 additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et al., Nat, Biotech. 17:870-872 (1999), incorporated herein by 
reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 

20 against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 

25 4.3ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-30368, or fragments, analogs or derivatives thereof An "antisense" 
nucleic acid comprises a nucleotide sequence that is complementary to a "sense" nucleic acid 

30 encoding a protein, e.g., complementary to the coding strand of a double-stranded cDNA 

molecule or complementary to an mRNA sequence. In specific aspects, antisense nucleic acid 
molecules are provided that comprise a sequence complementary to at least about 10, 25, 50, 
100, 250 or 500 nucleotides or an entire coding strand, or to only a portion thereof. Nucleic acid 
molecules encoding fragments, homologs, derivatives and analogs of a protein of any of SEQ ID 
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NO: 30369-60736 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ 
ID NO: 1-30368 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 
of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
5 to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5' and 3' sequences which flank the coding region that are not 
translated into amino acids (/.e., also referred to as 5' and 3' untranslated regions). 

10 Given the coding strand sequences encoding a nucleic acid disclosed herein {e.g., SEQ 

ID NO: 1-30368), antisense nucleic acids of the invention can be designed according to the rules 
of Watson and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be 
complementary to the entire coding region of a mRNA, but more preferably is an oligonucleotide 
that is antisense to only a portion of the coding or noncoding region of a mRNA. For example, 

1 5 the antisense oligonucleotide can be complementary to the region surrounding the translation 

start site of a mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 
30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention can be 
constructed using chemical synthesis or enzymatic ligation reactions using procedures known in 
the art. For example, an antisense nucleic acid (e.^., an antisense oligonucleotide) can be 

20 chemically synthesized using naturally occurring nucleotides or variously modified nucleotides 
designed to increase the biological stability of the molecules or to increase the physical stability 
of the duplex formed between the antisense and sense nucleic acids, e.g,, phosphorothioate 
derivatives and acridine substituted nucleotides can be used. 

Examples of modified nucleotides that can be used to generate the antisense nucleic acid 

25 include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 

30 7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 
2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid melhylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

35 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
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antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 



described further in the follpwing subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in siiu such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 
protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 
an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 
the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 
control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
-a n omeric nucleic acid molecule. An -a nomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual -uni ts, the 
strands run parallel to each other (Gaultier et aL (1987) Nucleic Acids Res 1 5: 6625-6641). The 
antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleotide (Inoue et aL 
(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et aL (1987) 
FEES Lett 215:321-330). 

4.4 RIBOZYMES AND PNA MOIETIES 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 
Thus, ribozymes {e g., hammerhead ribozymes (described in Haselhoff and Geriach (1988) 
Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 
translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 



inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest. 
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designed based upon the nucleotide sequence of a DNA disclosed herein (/.e., SEQ ID NO: 1- 
30368). For example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed in which 
the nucleotide sequence of the active site is complementary to the nucleotide sequence to be 
cleaved in an mRNA of SEQ ID NO: 1-30368 (see, e,g., Cech ei al U.S. Pat. No. 4,987,071; 
5 and Cech et al U.S. Pat. No. 5,1 16,742). Alternatively, polynucleotides of the invention can be 
used to select a catalytic RNA having a specific ribonuclease activity from a pool of RNA 
molecules. See, e.^;, Bartel e/ a/., (1993) 5c/e/7ce 261:141 1-1418. 

Alternatively, gene expression can be inhibited by targeting nucleotide sequences 
complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 

1 0 structures that prevent transcription of the gene in target cells. See generally, Helene. (1 991) 
Anticancer Drug Des. 6: 569-84; Helene. ei al. (1 992) Ann. N, Y. Acad Sci. 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of the invention can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 

1 5 solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup e( al (1996) Bioorg Med 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 
mimics, e.g., DNA mimics, in which the deoxyribose phosphate backbone is replaced by a. 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

20 backbone of PNAs has been shov^oi to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers cem be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et al (1996) above; 
Perry-O'Keefe et al (1996) PNAS 93: 14670-675. 

PNAs of the invention can be used in therapeutic and diagnostic applications. For 

25 example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 
gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 
PNAs of the invention can also be used, e.g., in the analysis of single base pair mutations in a 
gene by, e.g., PNA directed PGR clamping; as artificial restriction enzymes when used in 
combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 

30 primers for DNA sequence and hybridization (Hyrup et al (1996), above; Perry-O'Keefe (1996), 
above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
35 delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
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»' combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 
portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
5 the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn ei aL (1996) NucI Acids Res 24: 
3357-63. For example, a DNA chain can be syntheisized on a solid support using standard 
phosphoramidite coupling chemistry, and modified nucleoside analogs, e,g,, 
5'-(4-methoxytrityl)amino-5'-deoxy-thymidine phosphoramidite, can be used between the PNA 

10 and the 5' end of DNA (Mag et aL (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment and a 3' 
DNA segment (Finn et al. (1996) above). Alternatively, chimeric molecules can be synthesized 
with a 5' DNA segment and a 3' PNA segment. See, Petersen et aL (1 975) Bioorg Med Chem 
jLe// 5: 1119-11124. 

15 In other embodiments, the oligonucleotide may include other appended groups such as 

peptides {e.g, for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et aL, 1989, Proa, Natl Acad. Sci. U.S.A. 86:6553-6556; 
Lemaitre et aL, 1987, Proc. NatL Acad. Sci. 84:648-652; PCT Publication No. W088/09810) or 
the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). In addition, 

20 oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
aL, 1988, BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, \9%%, Pharm. Res. 
5:539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 



polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
30 methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 
with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 



35 increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
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4.5 HOSTS 



The present invention further provides host cells genetically engineered to contain the 



Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
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recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 
naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCX International Publication 
5 No. W094/1 2650, PCX International Publication No. WO92/20808, and PCX International 

Publication No. ^09 1/09955. It is also contemplated that, in addition to heterologous promoter 
DNA, amplifiable marker DNA {e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
1 0 sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 
eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
1 5 calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et al., Basic Methods in Molecular Biology {\9^6)). Xhe host cells containing one of the 
polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORE) or can be used to produce a 
heterologous protein under the control of the EMF. 
20 Any host/vector system can be used to express one or more of the ORFs of the present 

invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 
COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and B. subtilis. 
The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
25 be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al., in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
30 York (1 989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 
protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the CI 27, monkey COS cells, Chinese Hamster Ovary 
35 (CHO) cells, human kidney 293 cells, human epidermal A43 1 cells, human Colo205 cells, 3T3 
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cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 




from in vitro culture of primary tissue, primary explants, HeLa cellis, mouse L cells, BHK, 
HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
5 site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 

nontranscribed sequences. DNA sequences derived from the SV40 viral genome* for example, 
SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 
10 more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 

refolding steps can be used, as necessary, in completing configuration of the mature protein. 
Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical dismption, or use of cell lysing 



Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 
Saccharomyces cerevisiae^ Schizosaccharomyces pombe^ Kluyveromyces strains, Candida^ or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 

20 strains include Escherichia coli. Bacillus subtilis. Salmonella typhimuriumy or any bacterial 

strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
may be necessary to modify the protein produced therein, for example by phosphorylation or 
glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

25 In another embodiment of the present invention, cells and tissues may be engineered to 

express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene*s existing regulatory region with a regulatory sequence isolated from a different 

30 gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 

regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 
negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 

35 targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 



15 



agents. 
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sites, leader sequences for enhancing or modifying transport or secretion properties of the 
protein, or other sequences which alter or improve the function or stability of protein or KNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 
5 gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 

enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 
of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 
Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhemcer can be replaced by an enhancer that has broader or different cell-type specificity than 

10 the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 
the use of one or more selectable marker genes that are contiguous with the targeting DNA, 
allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 

1 5 more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 
selectable marker flanks the targeting sequence, and such that a correct homologous 
recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 

20 Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with 
this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 
Chappel; U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. 

25 PCTAJS92/09627 (WO93/09222) by Selden et al.; and International Application No. 

PCTAJS90/06436 (WO91/06667) by Skoultchi et al., each of which is incorporated by reference 
herein in its entirety, ' 

4.6 POLYPEPTIDES OF THE INVENTION 

30 The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

comprising: the amino acid sequences set forth as any one of SEQ ID NO: 30369-60736 or an 
amino acid sequence encoded by any one of the nucleotide sequences SEQ ID NO: 1-30368 or 
the corresponding full length or mature protein. Polypeptides of the invention also include 
polypeptides preferably with biological or immunological activity that are encoded by: (a) a 

35 polynucleotide having any one of the nucleotide sequences set forth in SEQ ID NO: 1-30368 or 
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• (b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 

30369-60736 or (c) polynucleotides that hybridize to the complement of the polynucleotides of 

either (a) or (b) under stringent hybridization conditions. The invention also provides 

biologically active or immunologically active variants of any of the amino acid sequences set 

5 forth as SEQ ID NO: 30369-60736 or the corresponding full length or mature protein; and 

"substantial equivalents" thereof {e.g., with at least about 65%, at least about 70%, at least about 

75%, at least about 80%, at least about 85%, 86%, 87%, 88%, 89%, at least about 90%, 91%, 

92%, 93%, 94%, typically at least about 95%, 96%, 97%, more typically at least about 98%, or 

most typically at least about 99% amino acid identity) that retain biological activity. 

10 Polypeptides encoded by allelic variants may have a similar, increased, or decreased activity 

compared to polypeptides comprising SEQ ID NO: 30369-60736. 

Fragments of the proteins of the present invention which are capable of exhibiting 

biological activity are also encompassed by the present invention. Fragments of the protein may 

be in linear form or they may be cyclized using known methods, for example, as described in H. 

15 U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al., J. Amer. 
Chem. Soc. 1 14, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 

The present invention also provides both full-length and mature forms (for example, 

20 without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a fiilMength 
polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 

25 proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 

Protein compositions of the present invention may further comprise an acceptable carrier, 
such as a hydrophilic, e.g., pharmaceutical ly acceptable, carrier. 

30 The present invention further provides isolated polypeptides encoded by the nucleic acid 

fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 
nucleic acid fragment of the present invention {e.g., an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 

35 acid fragments of the present invention 2ire the ORFs that encode proteins. 
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A variety of methodologies known in the art can be utilized to obtain any one of the ^ 

isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 

sequence can be synthesized using commercially available peptide synthesizers. The 

synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 

5 structural and/or conformational characteristics with proteins may possess biological properties 

in common therewith, including protein activity. This technique is particularly useful in 

producing small peptides and fragments of larger polypeptides. Fragments are useful, for 

example, in generating antibodies against the native polypeptide. Thus, they may be employed 

as biologically active or immunological substitutes for natural, purified proteins in screening of 

1 0 therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As used herein, a 
cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 

15 which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 
or proteins of the present invention. 

The invention also relates to methods for producing a polypeptide comprising growing a 

20 culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be. recovered from the 

25 culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

In an alternative method, the polypeptide or protein is purified from bacterial cells which 
naturally produce the polypeptide or protein. One skilled in the art can readily follow known 

30 methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 
and immuno-affinity chromatography. See, e.g.. Scopes, Protein Purifwaiion: Principles and 
Practice, Springer-Verlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 

35 Manual; Ausubel et al.. Current Protocols in Molecular Biology. Polypeptide fragments that 
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i retain biological/immunological activity include fragments comprising greater than about 100 

amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 

domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
5 the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 
activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 
1 0 cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 
cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 
specificity of the binding molecule for SEQ ID NO: 30369-60736. 
15 The protein of the invention may also be expressed as a product of transgenic animals, 

e,g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
by somatic or germ cells containing a nucleotide sequence encoding the protein. 

The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturally provided or 
20 deliberately engineered. For example, modifications in the peptide or DNA sequence can be 

made by those skilled in the art using known techniques. Modifications of interest in the protein 
sequences may include the alteration, substitution, replacement, insertion or deletion of a 
selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 
25 molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g., U.S. Pat. No, 4,518,584). Preferably, such 
alteration, substitution, replacement, insertion or deletion retains the desired activity of the 
protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 
30 systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 
importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 
35 retain protein activity in whole or in part and are useful for screening or other immunological 
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methodologies may also be easily made by those skilled in the art given the disclosures herein. ^ 
Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
5 an insect expression system. Materials and methods for baculovirus/insect cell expression 

systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S.A. 
(the MaxBatTM ^it), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 
10 invention is "transformed." 

The protein of the invention may be prepared by culturing transformed host cells under 
culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (i.e., from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 
15 of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 
heparin-toyopearFM or Cibacrom blue 3GA SepharoseTM; one or more steps involving 
hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 
20 Alternatively, the protein of the invention may also be expressed in a form that will 

facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His-tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N.J.) and Invitrogen, 
25 respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
available from Kodak (New Haven, Conn.). ' 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 
30 aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
homogeneous isolated recombinant protein. The protein thus purified is substantially free of 
other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 
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The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. 
Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 
modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
another moiety or moieties, e,g,, targeting moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be ftised to the polypeptide or an analog include, for example, targeting moieties which 
provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 
antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 
steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 

Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 
programs including, but are not limited to, the GCG program package, including GAP 
(Devereux, J., et al., Nucleic Acids Research 12(]):387 (1984); Genetics Computer Group, 
University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschul, S.F. 
et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et al.. Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al., J. Comp. 
Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 
(Sonnhammer et al., Nucleic Acids Res., Vol. 26(1), pp 320-322 (1998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
105-31 (1982), incorporated herein by reference). The BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., et al., J. Mol. 
Biol. 215:403-410(1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 
protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
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another polypeptide. Within a fusion protein the polypeptide according to the invention can 

correspond to all or a portion of a protein according to the invention. In one embodiment, a 

fusion protein comprises at least one biologically active portion of a protein according to the 

invention. In another embodiment, a flision protein comprises at least two biologically active 

5 portions of a protein according to the invention. Within the fusion protein, the term "operalively 

linked" is intended to indicate that the polypeptide according to the invention and the other 

polypeptide are fused in-frame to each other The polypeptide can be fused to the N-terminus or 

C-terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 
1 0 the invention operably linked to the extracellular domain of a second protein. 

In another embodiment, the fusion protein is a GST-fusion protein in which the 
polypeptide sequences of the invention are fiised to the C-terminus of the GST (/.e., glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 
15 the polypeptide sequences according to the invention comprises one or more domains are fused 
to sequences derived from a member of the immunoglobulin protein family. The 
immunoglobulin fusion proteins of the invention can be incorporated into pharmaceutical 
compositions and administered to a subject to inhibit an interaction between a ligand and a 
protein of the invention on the surface of a cell, to thereby suppress signal transduction in vivo, 
20 The immunoglobulin fusion proteins can be used to affect the bioavailability of a cognate ligand. 
Inhibition of the ligand/protein interaction may be useful therapeutically for both the treatment of 
proliferative and differentiative disorders, e,g., cancer as well as modulating (e.g., promoting or 
inhibiting) cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be 
used as immunogens to produce antibodies in a subject, to purify ligands, and in screening assays 
25 to identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 

A chimeric or fusion protein of the invention can be produced by standard recombinant 
DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are Hgated together in-frame in accordance with conventional techniques, e g,, by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 
30 appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 
be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PGR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
35 subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
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i example, Ausubel et ah (eds.) Current Protocols in Molecular Biology, John Wiley & 

Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
5 in-frame to the protein of the invention. 

4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 
10 activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 
appropriate cells is effected ex v/vo, in sitii, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 
15 Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 
American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 

20 artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 
Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 

25 states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

Other methods inhibiting expression of a protein include the introduction of antisense 
molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 

30 inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

The present invention still further provides cells genetically engineered in vivo to express the 
polynucleotides of the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
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the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 

the present invention. 

Knowledge of DNA sequences provided by the invention allows for modification of cells to 
permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified {e.g., 
5 by homologous recombination) to provide increased polypeptide expression by replacing, in whole 
or in part, the naturally occurring promoter uith all or part of a heterologous promoter so that the 
cells express the protein at higher levels. The heterologous promoter is inserted in such a manner 
that it is operatively linked to the desired protein encoding sequences. See, for example, PCT 
1 nternational Publication No. WO 94/1 2650, PCT International Publication No. WO 92/20808, and 
1 0 PCT International Publication No. WO 91/09955. It is also contemplated that, in addition to 
heterologous promoter DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional 
CAD gene which encodes carbamyl phosphate synthase, aspartate transcarbamylase.and 
dihydroorotase)and/orintron DNA may be inserted along with the heterologous promoter DNA. If 
linked to the desired protein coding sequence, amplification of the marker DNA by standard 
1 5 selection methods results in co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
be replaced by homologous recombination. As described herein, gene targeting can be used to 
20 replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachment regions, negative 
regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 
25 protein produced may be replaced, removed, added, or otherwise modified by targeting. These 

sequences include polyadenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 
which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
30 under the control of the new regulatory sequence, e.g.. inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 
targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
35 occurring elements. Here, the naturally occunring sequences are deleted and new sequencesare 
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I added. In all cases, the idenlificaiion of the targeting event may be facilitated by the use of one or 

more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 

of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 

targeting event may also be facilitated by the use of one or more marker genes exhibiting the 

5 property of negative selection, such that the negatively selectable marker is linked to the exogenous 

DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 

such that a correct homologous recombination event with sequences in the host cell genome does 

not result in the stable integration of the negatively selectable marker. Markers useful for this 

purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 

1 0 xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to Chappel; 
U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. PCT/US92/09627 
(WO93/09222)by Selden et al.; and International Application No. PCT/US90/06436 

1 5 (W091 /06667) by Skoultclii et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
20 inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1 288-1292 (1 989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
25 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. 

Transgenic animals are useful to determine the roles polypeptides of the invention play in 
biological processes, and preferably in disease states. Transgenic animals are useful as model 
systems to identify compounds that modulate lipid metabolism. Transgenic animals, preferably 
non-human mammals, are produced using methods as described in U.S. Patent No 5,489,743 and 
30 PCT Publication No. W094/28 1 22, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 
polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 
35 replacing the homologous promoter to provide for increased protein expression. The 
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homologous promoter can be supplemented by insertion of one or more heterologous enhancer _ 
elements known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
5 polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 

polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 

1 0 inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 

1 5 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. 

Transgenic animals are useful to determine the roles polypeptides of the invention play in 
biological processes, and preferably in disease states. Transgenic animals are useful as model 
systems to identify compounds that modulate lipid metabolism. Transgenic animals, preferably 
non-human mammals, are produced using methods as described in U.S. Patent No 5.489,743 and 

20 PCT Publication No. W094/28 1 22, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
invention promoter is either activated or inactivated to alter the level of expression of the 
polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 

25 homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

30 The polynucleotides and proteins of the present invention are expected to exhibit one or 

more of the uses or biological activities (including those associated with assays cited herein) 
identified herein. Uses or activities described for proteins of the present invention may be 
provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 

35 mechanism underlying the particular condition or pathology will dictate whether the 
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polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 




i 



inhibitors) thereof v^ould be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
5 polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof)? or compounds and other substances that modulate the overall activity of the 
target gene products, either at the level of target gene/protein expression or target protein 
activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 
10 indirectly activate or inhibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 
helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 



15 or in one of the other physiological pathways described herein. 
4.10.1 RESEARCH USES AND UTILITIES 

The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 

20 protein for analysis, characterization or therapeutic use; as markers for tissues in which the 

corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
tissue differentiation or development or in disease slates); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 

25 disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" Icnown 
sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 

30 an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 



polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 
example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et al.. Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 
35 the binding interaction. 



The polypeptides of the present invention may likewise be involved in cellular activation 
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The polypeptides provided by the present invention can similarly be used in assays to 
determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 

5 receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 
development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

1 0 Any or all of these research uti lities are capable of being developed into reagent grade or 

kit format for commercialization as research products. 

Methods for performing the uses listed above are well known to those skilled in the art. 
References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed.. Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 

1 5 and T. Maniatis eds., 1 989, and "Methods in Enzymology : Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 

4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
20 sources or supplements. Such uses include without limitation use as a protein or amino acid 

supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
25 polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 

4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

30 A polypeptide of the present invention may exhibit activity relating to cytokine, cell 

proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 
activity or may induce production of other cytokines in certain cell populations. A 
polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 

35 or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
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confirmation of cytokine activity. The activity of therapeutic compositions of the present 

invention is evidenced by any one of a number of routine factor dependent cell proliferation 

assays for cell lines including, without limitation, 32D, DA2, DAIG, TIO, B9, B9/1 1, BaF3, 

MC9/G, MH-(preB M+X 2E8, RB5, DAI, 123, Tl 165, HT2, CTLL2, TF-l, Mo7e, CMK, 

HUVEC, and Caco. Therapeutic compositions of the invention can be used in the followina: 

Assays for T-cell or thymocyte proliferation include without limitation those described 

in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 

M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 

In Vitro assays for Mouse Lymphocyte Function 3.1 -3.1 9; Chapter 7, Immunologic studies in 

Humans); Takai et aL, J. Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immunol. 

145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, 

et al., I. Immunol. 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 

thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 

Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 

eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 

and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 

eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 

include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 

and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 

Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 

deVries et al., J. Exp. Med. 173:1205-121 1, 1991; Moreau et al.. Nature 336:690-692, 1988; 

Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 

and human interleukin 6-Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 

1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci, 

U.S.A. 83:1857-1861, 1986; Measurement of hurnan Interleukin 1 1 -Bennett, F., Giannotti, J., 

Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 

6.1 5.1 John Wiley and Sons, Toronto. 1 991; Measurement of mouse and human Interleukin 

9-Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 

J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 

that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 

cytokine production) include, without limitation, those described in: Current Protocols in 

Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 
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Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1 980; Weinberger et al., Eur. J. Immun. 1 1 :405-4 1 1 , 1 98 1 ; Takai et al., J. Immunol. 
5 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988. 

4.J0.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 
1 0 cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 

germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be usefijl for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
1 5 large quantities of human cells has important working applications for the production of human 
proteins which currently must be obtained from non-human sources or donors, implantation of 
cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 
tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 
cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 
20 for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

It is contemplated that multiple different exogenous growth factors and/or cytokines may 
be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Flt- 
25 3L), any of the interleukins, recombinant soluble IL-6 receptor fused to lL-6, macrophage 

inflammatory protein 1 -alpha (MIP-1 -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic 
fibroblast growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
30 these cells in culture will facilitate the production of large quantities of mature cells. Techniques 
for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
35 with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 
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layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 

may include embr>'onic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 

cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 

5 autocrine expression of the polypeptide of the invention. This will allow for generation of 

undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 

differentiated into the desired mature cell types. TTiese stable cell lines can also serve as a source 

of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 

polymerase chain reaction experiments. These studies would allow for the isolation and 

10 identification of differentially expressed genes in stem cell populations that regulate stem cell 
proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 

15 used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 
genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
of neural cells and for the regeneration of nerve and brain tissue, Le. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In 

20 addition, the expanded stem cell populations can also be genetically altered for gene therapy 
purposes and to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 

25 , cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et al., Differentiation, 48: 173-182, (1991); Klug et al., J. Clin. Invest., 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds, Lanza et al., 

30 Academic Press (1997)), Alternatively, directed differentiation of stem cells can be 

accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 

35 exhibits stem cell grovy^h factor activity. Stem cells are isolated from any one of various cell 
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sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
5 proliferation is determined by colony formation on semi-solid support e.g. as described by 
Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 
1 0 and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating 
utility, for example, in treating various anemias or for use in conjunction with 
1 5 irradiation/chemotherapy to stimulate the production of erythroid precursors and/or erythroid 
cells; in supporting the growth and proliferation of myeloid cells such as granulocytes and 
monocytes/macrophages {i.e., traditional CSF activity) useful, for example, in conjunction with 
chemotherapy to prevent or treat consequent myelo-suppression; in supporting the growth and 
proliferation of megakaryocytes and consequently of platelets thereby allowing prevention or 
20 treatment of various platelet disorders such as thrombocytopenia, and generally for use in place 
of or complimentary to platelet transfiisions; and/or in supporting the growth and proliferation of 
hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 
hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 
those usually treated with transplantation, including, without limitation, aplastic anemia and 
25 paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 
post irradiation/chemotherapy, either in-vivo or ex-vivo {i.e., in conjunction with bone marrow 
transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) 
as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 
30 Suitable assays for proliferation and differentiation of various hematopoietic lines are 

cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151. 1995; Keller et al.. Molecular 
35 and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 
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Assays for stem cell survival and differentiation (which will identify, among others, 
proteins that regulate lympho-heniatopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 
5 Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 
with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al.. Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
1 0 Wiley-Liss, Inc., New York, N.Y. 1 994; Long term bone marrow cultures in the presence of 
stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. 1. 
Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 



4.10.6 TISSUE GROWTH ACTIVITY 

A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of bums, incisions and ulcers. 



circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 

25 artificial joints. De novo bone formation induced by an osteogenic agent contributes to the 
repair of congenital, trauma induced, or oncologic resection induced craniofacial defects, and 
also is useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 

30 bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 



15 



20 



A polypeptide of the present invention which induces cartilage and/or bone gro\\^h in 
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Another category of tissue regeneration activity that may involve the polypeptide of the 
present invention is tendon/ligament foriTiation. Induction of tendon/ligament-like tissue or 
other tissue formation in circumstances where such tissue is not normally formed, has 
application in the healing of tendon or ligament tears, deformities and other tendon or ligament 
5 defects in humans and other animals. Such a preparation employing a tendon/ligament-like, 
tissue inducing protein may have prophylactic use in preventing damage to tendon or ligament 
tissue, as well as use in the improved fixation of tendon or ligament to bone or other tissues, and 
in repairing defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation 
induced by a composition of the present invention contributes to the repair of congenital, trauma 

1 0 induced, or other tendon or ligament defects of other origin, and is also useful in cosmetic plastic 
surgery for attachment or repair of tendons or ligaments. The compositions of the present 
invention may provide environment to attract tendon- or ligament-forming cells, stimulate 
growth of tendon- or ligament-forming cells, induce differentiation of progenitors of tendon- or 
ligament-forming cells, or induce growth of tendon/ligament cells or progenitors ex vivo for 

1 5 return in vivo to effect tissue repair. The compositions of the invention may also be useful in the 
treatment of tendinitis, carpal tunnel syndrome and other tendon or ligament defects. The 
compositions may also include an appropriate matrix and/or sequestering agent as a carrier as is 
well known in the art. 

The compositions of the present invention may also be useful for proliferation of neural 

20 cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 
involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 
composition may be used in the treatment of diseases of the peripheral nervous system, such as 
peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 

25 system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome. Further conditions that may be treated in 
accordance with the present invention include mechanical and traumatic disorders, such as spinal 
cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 
resulting from chemotherapy or other medical therapies may also be treatable using a 

30 composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 

35 regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine. 
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' kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 

endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 

desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 

to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 

5 A composition of the present invention may also be useful for gut protection or 

regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 

conditions resulting from systemic cytokine damage. 

A composition of the present invention may also be useful for promoting or inhibiting 
differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
1 0 growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 
International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
1 5 W09 1/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, . 
Epidermal Wound Healing, pps. 71-112 (Maibach, H. I. and Rovee, D. T., eds.). Year Book 
Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84(1978). 

20 

4,10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

A polypeptide of the present invention may also exhibit immune stimulating or immune, 
suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 

25 protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)), e,g,, in regulating (up or down) grov^h and 
proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 

30 specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 

treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 
herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, /.e., in the treatment of cancer. 
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Autoimmune disorders which may be treated using a protein of the present invention 

include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 

rheumatoid artliritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 

autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 

5 disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 

including antibodies) of the present invention may also to be useful in the treatment of allergic 

reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 

venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 

angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 

10 Stevens-Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 
suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 

15 polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 

models such as the cumulative contact enhancement test (Lastbom et al.. Toxicology 125: 59-66, 
1998), skin prick test (Hoffmann et al., Allergy 54: 446-54, 1999), guinea pig skin sensitization 
test (Vohr et al.. Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53: 563-79). 

20 Using the proteins of the invention it may also be possible to modulate immune 

responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking 
an immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 

25 generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 
in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 

30 of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 
limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 

35 function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
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• transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 

followed by an immune reaction that destroys the transplant. The administration of a therapeutic 

composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 

and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be 

5 sufficient to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term 

tolerance by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated 

administration of these blocking reagents. To achieve sufficient immunosuppression or 

tolerance in a subject, it may also be necessary to block the function of a combination of B 

lymphocyte antigens. 

' 0 The efficacy of particular therapeutic compositions in preventing organ transplant 

rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 
rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fiision proteins in vivo as described in Lenschow at 
15 al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:1 1 102-1 1 105 
(1992). In addition, murine models of GVHD (see Paul ed.. Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 
compositions of the invention on the development of that disease. 

Blocking antigen function may also be therapeutically usefiil for treating autoimmune 
20 diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that 
are reactive against self-tissue and which promote the production of cytokines and 
autoantibodies involved in the pathology of the diseases. Preventing the activation of 
autoreactive T cells may reduce or eliminate disease symptoms. Administration of reagents 
which block stimulation of T cells can be used to inhibit T cell activation and prevent production 
25 of autoantibodies or T cell-derived cytokines which may be involved in the disease process. 
Additionally, blocking reagents may induce antigen-specific tolerance of autoreactive T cells 
which could lead to long-term relief from the disease. The efficacy of blocking reagents in 
preventing or alleviating autoimmune disorders can be determined using a number of 
well-characterized animal models of human autoimmune diseases. Examples include murine 
30 experimental autoimmune encephalitis, systemic lupus erythmatosis in MRL/lpr/lpr mice or 

NZB hybrid mice, murine autoimmune collagen arthritis, diabetes mellitus in NOD mice and BB 
rats, and murine experimental myasthenia gravis (see Paul ed.. Fundamental Immunology, Raven 
Press, New York, 1 989, pp. 840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
35 of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
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responses may be in the form of enhancing an existing immune response or eliciting an initial 
immune response. For example, enhancing an immune response may be useful in cases of viral 
infection, including systemic viral diseases such as influenza, the common cold, and 
encephalitis. 

5 Alternatively, anti-viral immune responses may be enhanced in an infected patient by 

removing T cells from the patient, coslimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 
patient. Another method of enhancing anti-viral immune responses would be to isolate infected 
1 0 cells from a patient, transfect them with a nucleic acid encoding a protein of the present 

invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation signal to T 
1 5 cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class 1 or MHC class II molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 
MHC class 1 alpha chain protein and p2 microglobulin protein or an MHC class II alpha chain 
20 protein and an MHC class II beta chain protein to thereby express MHC class 1 or MHC class II 
proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
an antisense construct which blocks expression of an MHC class II associated protein,.such as 
25 the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 
of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 
tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject. 

The activity of a protein of the invention may, among other means, be measured by the 

30 following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 

35 Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 
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78:2488-2492, 1 98 1 ; Herrmann el ah, J. Immunol. 1 28: 1 968- 1 974, 1 982; Handa et al., J, 

Immunol. 135:1564-1572, 1985;Takai et al., I. Immunol. 137:3494-3500, 1986;Takai etal.,J. 

Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61 :1992-1998; Bertagnolli et al., 

Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 153:3079-3092, 1994. 

5 Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 

will identify, among others, proteins that modulate T-cell dependent antibody responses and that 

affect Th]/Th2 profiles) include, vyithout limitation, those described in: Maliszewski, J. 

Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 

Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J, E. e.a. Coligan eds. Vol 1 

10 pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 
that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 

15 In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 

Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed 
by dendritic cells that activate naive T-cells) include, without limitation, those described in: 

20 Guery et al., J. Immunol. 134:536-544, 1995; Inaba et al.. Journal of Experimental Medicine 

173:549-559, 1991; Macatonia et al.. Journal of Immunology 154:5071-5079, 1995; Porgador et 
al.. Journal of Experimental Medicine 182:255-260, 1995; Nair et al.. Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al.. Journal of 
Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al.. Journal of Clinical Investigation 

25 94:797-807, 1994; and Inaba et al.. Journal of Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al.. Cytometry 
13:795-808, 1992; Gorczyca et al.. Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 

30 53:1945-1951, 1993; Iloh et al.. Cell 66:233-243, 1991; Zacharchuk, Journal of Immunology 
145:4037-4045, 1990; Zamai et al.. Cytometry 14:891-897, 1993; Gorczyca et al.. International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
include, without limitation, those described in: Antica et al.. Blood 84:1 11-117, 1994; Fine et 
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al., Cellular Immunology 155:1 1 1-122, 1994; Galy et a!.. Blood 85:2770-2778, 1995; Toki el al., * 
Proc.Nal. Acad Sci. USA 88:7548-7551, 1991. 



4.10.8 ACTIVIN/INHJBIN ACTIVITY 

5 A polypeptide of the present invention may also exhibit activin- or inhibin-related 

activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 

10 alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 

15 a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 
polypeptide of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 

20 The activity of a polypeptide of the invention may, among other means, be measured by 

the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
al.. Endocrinology 91 :562-572, 1 972; Ling et al.. Nature 321 :779-782, 1 986; Vale et al.. Nature 
321 :776-779, 1986; Mason et al.. Nature 3 1 8:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 

25 USA 83:3091-3095, 1986. 

4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 
activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 

30 T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 

invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g, proteins, antibodies, binding partners, 
or modulators of the invention) provide particular advantages in treatment of wounds and other 

35 trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
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lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 




immune responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 
stimulate, directly or indirectly, the directed orientation or movement of such cell population. 
5 Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
determined by employing such protein or peptide in any known assay for cell chemotaxis. 



1 0 chemotaxis) consist of assays that measure the ability of a protein to induce the migration of 
cells across a membrane as well as the ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 
M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 

15 and Wiley-lnterscience (Chapter 6.12, Measurement of alpha and beta Chemokines 

6.12.1-6.12.28; Taub et ah J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Jolinston et al. J. of Immunol. 153:1762-1768, 1994. 

20 4J0.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 
hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
25 in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g,, stroke). 



described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al.. Thrombosis Res. 
45:413-419, 1987; Humphrey et al.. Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 



Therapeutic compositions of the invention can be used in the following: 

Assays for chemotactic activity (which will identify proteins that induce or prevent 



30 



Therapeutic compositions of the invention can be used in the following: 

Assay for hemostatic and thrombolytic activity include, without limitation, those 
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Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useflil for the diagnosis and/or prognosis of one or more types of cancer. For 
example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
5 may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 
10 inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 
cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
15 acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 

larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 
associated with colorectal neoplasia, pancreatic cancers, liver cancer, lu-ologic cancers including 
20 bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 
carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 
kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 
neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 
nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 
25 tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 
hemangiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 
inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 
administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
30 effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 

chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

The composition can also be administered in therapeutically effective amounts as a 
35 portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
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* modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 

acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 

Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 

with the polypeptide or modulator of the invention include: Actinomycin D, 

5 Aminogluteihimide, Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, 

Chlorambucil, Cisplatin (cis-DDP), Cyclophosphamide, Cytarabine HCl (Cytosine arabinoside), 

Dacarbazine, Dactinomycin, Daunorubicin HCl, Doxorubicin HCl, Estramustine phosphate 

sodium, Etoposide (VI 6-2 13), Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea 

(hydroxycarbamide), Ifosfamide, Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate 

1 0 (LHRH-releasing factor analog), Lomustine, Mechlorethamine HCl (nitrogen mustard), 

Melphalan, Mercaptopurine, Mesna, Methotrexate (MTX), Mitomycin, Mitoxantrone HCl, 
Octreotide, Plicamycin, Procarbazine HCl, Streptozocin, Tamoxifen citrate, Thioguanine, 
Thiotepa, Vinblastine sulfate. Vincristine sulfate, Amsacrine, Azacitidine, Hexamethylmelamine, 
Interleukin-2, Mitoguazone, Pentostatin, Semustine, Teniposide, and Vindesine sulfate. 

1 5 In addition, therapeutic compositions of the invention may be used for prophylactic 

treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 
effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 

20 In vitro models can be used to determine the effective doses of the polypeptide of the 

invention as a potential cancer treatment. These in vitro models include proliferation assays of 
cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch 18 and Ch 21), 
tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 

25 (1974), mobility and invasive potential of tumor cells in Boyden Chamber assays as described in 
Pilkington et al.. Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 
of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribalta et al., Intl. J. Dev. Biol., 40: 1 1 89-97 (1999) and Li et al., 
Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, 

30 e,g, from American Type Tissue Culture Collection catalogs. 

4.10.12 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
receptor ligand or inhibitor or agonist of receptor/1 igand interactions. A polynucleotide of the 
35 invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
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and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 

their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 

and their ligands (including without limitation, cellular adhesion molecules (such as seleclins, 

integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 

5 recognition and development of cellular and humoral immune responses. Receptors and ligands 

are also usefial for screening of potential peptide or small molecule inhibitors of the relevant 

receptor/ligand interaction. A protein of the present invention (including, without limitation, 

fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 

interactions. 

10 The activity of a polypeptide of the invention may, among other means, be measured by 

the following methods: 

Suitable assays for receptor-ligand activity include without limitation those described in: 

Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 

Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7,28, 
15 Measurement of Cellular Adhesion under sialic conditions 7.28.1- 7.28,22), Takai et al., Proc. 

Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et al., J. Exp. Med. 168:1145-1156, 1988; 

Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 

175:59-68, 1994; Stitt et al.. Cell 80:661-670, 1995. 

By way of example, the polypeptides of the invention may be used as a receptor for a 
20 ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 

tlirough binding assays, affinity chromatography, dihybrid screening assays, BIAcore assays, gel 

overlay assays, or other methods known in the art. 

Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 

partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
25 present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 

colorimetric molecules or toxin molecules by conventional methods. ("Guide to Protein 

Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 182 (1990) Academic 

Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 

carbon- 14. Examples of colorimetric molecules include, but are not limited to, fluorescent 
30 molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 

toxins include, but are not limited, to ricin. 

4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
35 novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
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The polypeptides or fragments employed in such a test may either be free in solution, affixed to 



utilizes eukar>'otic or prokaryotic host cells which are stably transformed with recombinant 
nucleic acids expressing the polypeptide or a fragment thereof Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of 
complexes between polypeptides of the invention or fragments and the agent being tested or 
examine the diminution in complex formation between the novel polypeptides and an 
appropriate cell line, which are well known in the art. 

Sources for test compounds that may be screened for ability to bind to or modulate (Le., 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of knowTi compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria and 
fu"gO> animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 
review, see Science 252:63-68 ( 1 998). 

Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 
organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, clohing or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 
For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr, Opin. 
Biotechnol 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et al., Mol Bioiechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 
1(1):1 14-19 (1997); Domer et al., Bioorg Med Chem, 4(5):709-]5 (1996) (alkylated dipeptides). 

Identification of modulators through use of the various libraries described herein permits 
modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 



solid support, borne on a cell surface or located intracellularly. One method of drug screening 
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art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
for either cell/animal death or prolonged survival of the animal/ceils. 

The binding molecules thus identified may be complexed with toxins, e.g., ricin or 
cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
5 molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

1 0 The invention also provides methods to detect specific binding of a polypeptide e.g. a 

ligand or a receptor. The art provides numerous assays particularly useful for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 
expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affmity 

1 5 chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 
that modulate {i.e.. increase or decrease) biological activity of a polypeptide of the invention. 
Ligarids for receptor polypeptides of the invention can also be identified by adding exogenous 

20 ligands, or cocktails of ligands to two cells populations that are genetically identical except for 
the expression of the receptor of the invention: one cell population expresses the receptor of the 
invention whereas the other does not. The responses of the two cell populations to the addition 
of ligands(s) are then compared. Alternatively, an expression library can be co-expressed with 
the polypeptide of the invention in cells and assayed for an autocrine response to identify 

25 potential ligand(s). As still another example, Bl Acore assays, gel overlay assays, or other 

methods known in the art can be used to identify binding partner polypeptides, including, (1) 
organic and inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial 
libraries comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
30 polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 
with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
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be assayed for expected modifications i.e. phosphorylation. Other methods known to those in 

the art can also be used to identify signaling molecules involved in receptor activity. 

4.10.15 ANTMNFLAMMATORY ACTIVITY 

5 Compositions of the present invention may also exhibit anti-inflammatory activity. The 

anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 
process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 

10 of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 
endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 

15 chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL-1. Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 
limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 

20 arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
intrauterine infections. 

25 

4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
30 acute lymphocytic leukemia, acute myelocytic leukemia, myeloblastic, promyelocytic, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et al., 1 985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

35 4.10J7 NERVOUS SYSTEM DISORDERS 
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Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 
therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
5 disorders which result in either a disconnection of axons, a diminution or degeneration of 

neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 
nervous systems: 

1 0 (i) traumatic lesions, including lesions caused by physical injury or associated with 

surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 

15 infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or 
injured as a result of infection, for example, by an abscess or associated with infection by human 
immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 
tuberculosis, syphilis; 

20 (iv) degenerative lesions, in which a portion of the nervous system is destroyed or 

injured as a result of a degenerative process including but not limited to degeneration associated 
with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 
sclerosis; 

(v) lesions associated with nutritional diseases or disorders, in which a portion of the 
25 nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 

including but not limited to, vitamin B12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 
callosum), and alcoholic cerebellar degeneration; 

(vi) neurological lesions associated with systemic diseases including but not limited to 
30 diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 

sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
neurotoxins; and 

(viii) demyelinated lesions in which a portion of the nervous system is destroyed or 
35 injured by a demyelinating disease including but not limited to multiple sclerosis, human 
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• immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 

progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a nervous 

system disorder may be selected by testing for biological activity in promoting the survival or 

5 differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 

any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

(iii) increased production of a neuron-associated molecule in culture or in vivo, e.g., 
10 choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 

(iv) decreased symptoms of neuron dysfunction in vivo. 

Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 
forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 

15 be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al, 
(1981, Ann. Rev. Neurosci. 4:1 7-42); increased production of neuron-associated molecules may 
be measured by bioassay, enzymatic assay, antibody binding. Northern blot assay, e/c, 
depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
assessing the physical manifestation of motor neuron disorder, e.g., weakness, motor neuron 

20 conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 
invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 
trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 
well as other components of the nervous system, as well as disorders that selectively affect 

25 neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 
muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 
muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 
poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 
(Charcot-Marie-Tooth Disease). 

30 

4J0.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following additional 
activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
35 or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
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color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for example, breast augmentation or diminution, change in bone form or shape); 
effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 

5 elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or component(s); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 
(including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
10 than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as. for example, psoriasis); immunoglobulin-like activity (such 
as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 

15 entity which is cross-reactive with such protein. 

4.1 0.19 IDENTIFICATION OF POLYMORPHISMS 

The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
20 and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
25 possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

Polymorphisms can be identified in a variety of ways known in the art which all 
generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 

30 polymorphism in the DNA. For example, PGR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 
allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 
hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 

35 adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
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In addition, traditional restriction fragment length polymorphism analysis (using restriction 
en2:ymes that provide differential digestion of the genomic DNA depending on the presence or 
absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 
invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e,g.y 
by an antibody specific to the variant sequence. 



The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis are determined in an experimental animal model system. The experimental model 
system is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 
1983, Science, 219:56, or by B. Waksman et al., 1963, Int. Arch. Allergy Appl. Immunol., 
23:129. Induction of the disease can be caused by a single injection, generally intradermal ly, of a 
suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of 
about 1-5 mg/kg. The control consists of administering PBS only. 

The procedure for testing the effects of the test compound would consist of intradermally 
injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 18, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as . 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
would have a dramatic affect on the swelling of the jointis as measured by a decrease of the 
arthritis score. 

4.11 THERAPEUTICMETHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 



4.10.20 



ARTHRITIS AND INFLAMMATION 
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4. J 1.1 EXAMPLE 

One embodiment of the invention is the administration of an effective amount of the 
polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 

5 administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 
polypeptides or other composition of the invention will normally be determined by the 
prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 

1 0 administered per dose will be in the range of about 0.01 ng/kg to 1 00 mg/kg of body weight, with 
the preferred dose being about 0.1 |ag/kg to 1 0 mg/kg of patient body weight. For parenteral 
administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline. Ringer's solution, dextrose solution, and solutions consisting 

15 of small amounts of the human serum albumin. The vehicle may contain minor amounts of 

additives that maintain the isotonicity and stability of the polypeptide or other active ingredient. 
The preparation of such solutions is within the skill of the art. 

4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 

20 ADMINISTRATION 

A protein or other composition of the present invention (from whatever source derived, 
including without limitation from recombinant and non-recombinant sources and including 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 

25 carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 
fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 

30 carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 
M-CSF. GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6. IL-7, IL-8, IL-9. lL-10, lL-1 1, IL-12, 
lL-13, IL-14. lL-1 5, IFN, TNFO, TNFl, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 

35 with other agents beneficial to the treatment of the disease or disorder in question. These agents 
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include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 

factor (PDGF), transforming growth factors (TGF-a and TGF-P), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
treatment. Such additional factors and/or agents may be included in the pharmaceutical 
composition to produce a synergistic effect with protein or other active ingredient of the 
invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 
hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-lRa, IL-1 Hyl,IL-l Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 

As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 
Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or * 
amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a . 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

In practicing the method of treatment or use of the present invention, a therapeutically 
effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 
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hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other . 
hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
5 the attending physician will decide on the appropriate sequence of administering protein or other 
active, ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.J2.1 ROUTES OF ADMINISTRATION 

1 0 Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 

intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 

1 5 method of the present invention can be carried out in a variety of conventional ways, such as oral 
ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly irito a arthritic joints or in fibrolic tissue, often 

20 in a depot or sustained release formulation. In order to prevent the scarring process frequently 
occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 

25 afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an effective 
dosage to the desired site of action. The determination of a suitable route of adnniinistration and . 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
30 ranges for the polypeptides of the invention can be extrapolated from these dosages or from 

similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeiitic benefit. 

4.12.2 COMPOSITIONS/FORMULATIONS 
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Pharmaceutical compositions for use in accordance with the present invention thus may 
be formulated in a conventional manner using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutically. These pharmaceutical compositions may be 
5 manufactured in a manner that is itself known, e,g., by means of conventional mixing, 

dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 
lyophilizing processes. Proper formulation is dependent upon the route of administration 
chosen. When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered orally, protein or other active ingredient of the present 

10 invention will be in the form of a tablet, capsule, powder, solution or elixir. When administered 
in tablet form, the pharmaceutical composition of the invention may additionally contain a solid 
carrier such as a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 
95% protein or other active ingredient of the present invention, and preferably from about 25 to 
90% protein or other active ingredient of the present invention. When administered in liquid 

15 form, a liquid carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, 
mineral oil, soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 
pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical coinposition contains from about 0.5 to 

20 90% by weight of protein or other active ingredient of the present invention, and preferably from 
about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 

25 acceptable aqueous solution. TTie preparation of such parenterally acceptable protein or other 
active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 

30 Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 

other vehicle as known in the art. The pharmaceutical composition of the present invention may 
also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous 
solutions, preferably in physiologically compatible buffers such as Hanks's solution, Ringer's 

35 solution, or physiological saline buffer. For transmucosal administration, penetrants appropriate 
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to the barrier to be permeated are used in the formulation. Such penetrants are generally known 
in the art. 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutically acceptable carriers well known in the art. Such carriers 
5 enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 
liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 

10 particular, fillers such as sugars, including lactose, sucrose, marmitol, or sorbitol; cellulose 

preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum iragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 

15 thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 
purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 
talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 

20 of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit capsules made of 
gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 

25 optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 
suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

30 For administration by inhalation, the compounds for use according to the present 

invention are conveniently delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebuliser, with the use of a suitable propel lant, e.g.y 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 

35 providing a valve to deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use 
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in an inhaler or insufflator may be formulated containing a powder mix of the compound and a 
suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
5 an added preservative. The compositions may take such forms as suspensions, solutions or 

emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 

10 may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 

vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dexlran. Optionally, the suspension may also contain suitable stabilizers or agents which 

15 increase the solubility of the compounds to allow for the preparation of highly concentrated 
solutions. Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 

20 glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 

25 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 
system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 

30 polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent 
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 

35 co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
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be used instead of polysorbaie 80; the fraction size of polyethylene glycol may be varied; other 
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 
5 known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 

10 skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature and the 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 

15 or excipients. Examples of such carriers or excipients include but are not limited to calcium 
carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and 
polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 
provided as salts with pharmaceutically compatible counter ions. Such pharmaceutically 
acceptable base addition salts are those salts which retain the biological effectiveness and 

20 properties of the free acids and which are obtained by reaction with inorganic or organic bases 
such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 
monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 
the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 
25 protein(s) or other active ingredient(s) of present invention along with protein or peptide 

antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B-lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins, MHC and structurally related proteins including 
30 those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 
35 pharmaceutical composition of the invention. 
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The pharmaceutical composition of the invention may be in the form of a liposome in 
which protein of the present invention is combined, in addition to other pharmaceutically 
acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 
5 lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

1 0 The amount of protein or other active ingredient of the present invention in the 

pharmaceutical composition of the present invention will depend upon the nature and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 

1 5 attending physician will administer low doses of protein or other active ingredient of the present 
invention and observe the patient's response. Larger doses of protein or other active ingredient 
of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 

20 contain about 0.01 ^xg to about 100 mg (preferably about 0.1 |ig to about 10 mg, more preferably 
about 0.1 \xg to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 

25 composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 

30 described above, may alternatively or additionally, be administered simultaneously or 

sequentially with the composition in the methods of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the 
protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 
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capable of being resorbed into the body. Such matrices may be formed of materials presently in 

use for other implanted medical applications. 

The choice of matrix materia! is based on biocompatibility, biodegradabllity, mechanical 

properties, cosmetic appearance and interface properties. The particular application of the 

5 compositions will define the appropriate formulation. Potential matrices for the compositions 
may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 
hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 

1 0 matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 
aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above- 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 

1 5 biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 

glycolic acid in the form of porous particles having diameters ranging from 150 to 800 microns. 
In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

20 A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 

(including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 
hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 

25 poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and poly(vinyl alcohol). 
The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 
total formulation weight, which represents the amount necessary to prevent desorptipn of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 

30 protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 

compositions, proteins or other active ingredients of the invention may be combined with other 
agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor (EOF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-a and TGF-p), and 

35 insulin-like growth factor (IGF). 
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The therapeutic compositions are also presently valuable for veterinary applications. 
Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
5 regeneration Will be determined by the attending physician considering various factors which 
modify the action of the proteins, e,g., amount of tissue weight desired to be formed, the site of 
damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue {e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution 
10 and with inclusion of other proteins in the pharmaceutical composition. For example, the 

addition of other known growth factors, such as IGF I (insulin like grov/th factor I), to the final 
composition, may also effect the dosage. Progress can be monitored by periodic assessment of 
tissue/bone growth and/or repair, for example. X-rays, histomorphometric determinations and 
tetracycline labeling. 

15 Polynucleotides of the present invention can also be used for gene therapy. Such 

polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
mammalian subject. Polynucleotides of the invention may also be administered by other known 
methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 
the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 

20 proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 



25 compositions wherein the active ingredients are contained in an effective amount to achieve its 
intended purpose. More specifically, a therapeutically effective amount means an amount 
effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 

30 the method of the invention, the therapeutically effective dose can be estimated initially from 

appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC50 as determined in cell culture (/.e., the concentration of 



4.12.3 EFFECTIVE DOSAGE 



Pharmaceutical compositions suitable for use in the present invention include 
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the test compound which achieves a half-maxima! inhibition of the protein's biological activity). 

Such information can be used to more accurately determine useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 





amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
5 efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the LD50 (the dose lethal to 50% of the 
population) and the ED50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED50. Compounds which exhibit high therapeutic indices are preferred. 

1 0 The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 
of circulating concentrations that include the ED50 with little or no toxicity. The dosage may 
vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 

15 individual physician in view of the patient's condition. See, e.g., Fingl et al., 1975, in "The 

Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount and interval may be adjusted 
individually to provide plasma levels of the active moiety which are sufficient to maintain the 
desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated frorri in vitro data. Dosages necessary to achieve the MEC will 

20 depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 

Dosage intervals can also be determined using MEC value. Compounds should be 
administered using a regimen that maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 

25 administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 

An exemplary dosage regimen for polypeptides or other compositions of the invention 
will be in the range of about 0.01 |ig/kg to 1 00 mg/kg of body weight daily, with the preferred 
dose being about 0.1 jig/kg to 25 mg/kg of patient body weight daily, varying in adults and 

30 children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

The amount of composition administered will, of course, be dependent on the subject 
being treated, on the subject's age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 



35 
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4.J2.4 PACKAGING 

The compositions may, if desired, be presented in a pack or dispenser device which may 
contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
5 be accompanied by instructions for administration. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 
appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

1 0 Also included in the invention are antibodies to proteins, or fragments of proteins of the 

invention. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, /.e., molecules that contain 
an antigen-binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain. Fab, Fab' and F(ab*)2 

15 fragments, and an Fab expression library. In general, an antibody molecule obtained from 

humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 
by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
such as IgG I, lgG2, and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 

20 subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or a 
portion or fragment thereof, and additionally can be used as an immunogen to generate 
antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 

25 invention provides antigenic peptide fragments of the antigen for use as immunogens. An 

antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 
of the full length protein, (for example the amino acid sequence shown in SEQ ID NO: 30369), 
and encompasses an epitope thereof such that an antibody raised against the peptide forms a 
specific immune complex with the full length protein or with any fragment that contains the 

30 epitope. Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 
15 amino acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues- 
Preferred epitopes encompassed by the antigenic peptide are regions of the protein that are 
located on its surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 

35 antigenic peptide is a region on the surface of the protein of the invention that is located on the 
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surface of the protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human related 
protein sequence will indicate which regions of a related protein are particularly hydrophilic and, 
therefore, are likely to encode surface residues useful for targeting antibody production. As a 
means for targeting antibody production, hydropathy plots showing regions of hydrophilicity and 
5 hydrophobicity may be generated by any method well known in the art, including, for example, 
the Kyte Doolittle or the Hopp Woods methods, either with or without Fourier transformation. 
See, e.g., Hopp and Woods, 1981 , Proc, Nat, Acad. ScL USA 78: 3824-3828; Kyte and Doolittle 
1982, J. MoL Biol. 157: 105-142, each of which is incorporated herein by reference in its 
entirety. Antibodies that are specific for one or more domains within an antigenic protein, or 

1 0 derivatives, fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 

1 5 monoclonal antibodies directed against a protein of the invention, or against derivatives, 

fragments, analogs homologs or orthologs thereof (see, for example. Antibodies: A Laboratory 
Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 

20 5.13.1 Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 

25 protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 

30 adjuvant. Various adjuvants used to increase the immunological response include, but are not 

limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
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adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 
synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal {e.g., from the blood) and further purified by well known techniques, 
5 such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 
target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
10 Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 

15 antibody molecule consisting of a unique light chain gene product and a unique heavy chain 

gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 
antibody are identical in all the molecules of the population. MAbs thus contain an antigen- 
binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

20 Monoclonal antibodies can be prepared using hybridoma methods, such as those 

described by Kohler and Milstein, Nature, 256 :495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

25 The immunizing agent will typically include the protein antigen, a fragment thereof or a 

fusion protein thereof Generally, either peripheral blood lymphocytes are used if cells of human 
origin are desired, or spleen cells or lymph node cells are used if non-human mammalian sources 
are desired. The lymphocytes are then fused with an immortalized cell line using a suitable 
fusing agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal 

30 Antibodies: Principles and Practice , Academic Press, (1986) pp. 59-103). Immortalized cell 

lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and 
human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can 
be cultured in a suitable culture medium that preferably contains one or more substances that 
inhibit the growth or survival of the unfused, immortalized cells. For example, if the parental 

35 cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the 
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culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and 
thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
5 such as HAT medium. More preferred immortalized cell lines are^murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 
California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol. . 113:3001 (1984); Brodeur et al., Monoclonal 
1 0 Antibody Production Technioues and Applications , Marcel Dekker, Inc., New York, ( 1 987) pp. 
51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 

1 5 immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 

enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 
art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem. , 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 

20 are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMM640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

25 The monoclonal antibodies secreted by the subclones can be isolated or purified from the 

culture medium or ascites fluid by conventional immunoglobulin purification procedures such 
as, for example, protein A-Sepharose, hydroxy 1 apatite chromatography, gel electrophoresis, 
dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 

30 those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 

35 then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
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myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 
monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 
example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368 , 
5 812-13 (1994)) or by covalently joining lo the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 



humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
15 immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 

immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen- 
binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed follov^ing the method of Winter and co-workers (Jones et al., 

20 Nature . 321:522-525 (1986); Riechmann et al.. Nature . 332:323-327 (1988); Verhoeyen et al.. 
Science . 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 

25 in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 
domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 

30 least a portion of an immunoglobulin constant region (Fc), typically that of a human 

immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol. . 
2:593-596(1992)). 



10 



5.13.2 Humanized Antibodies 



The antibodies directed against the protein antigens of the invention can further comprise 



5.13.3 Human Antibodies 
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Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
5 hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL 
ANTIBODIES AND CANCER THERAPY, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1 983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
1 0 transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1 985 In: 
MONOCLONAL ANTIBODIES AND CANCER THERAPY, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991); 
Marks et al., J. Mol. Biol. . 222:581 (1 991)). Similarly, human antibodies can be made by 
15 introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 
in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
is described, for example, in U.S. Patem Nos. 5,545.807; 5,545,806; 5,569,825; 5,625,126; 
20 5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 779-783 (1992)); Lonberg et al. 
(Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild et al,( Natuie 
Biotechnology 14, 845-5 1 (1996)); Neuberger m^mre Biotechnology 14, 826 (1996)); and 
Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
25 which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 
have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
30 artificial chromosomes containing the requisite human DNA segments. An animal which 

provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 
preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse' 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B 
35 cells which secrete fully human immunoglobulins. The antibodies can be obtained directly from 
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the animal after immunization with an immunbgen of interest, as, for example, a preparation of a 





polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 
hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 
immunoglobulins with human variable regions can be recovered and expressed to obtain the 
5 antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 



expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 
5,939,598. It can be obtained by a method including deleting the J segment genes from at least 

10 one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 

locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 
and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

15 A method for producing an antibody of interest, such as a human antibody, is disclosed in 

U.S. Patent No. 5,91 6,771 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 
an expression vector containing a nucleotide sequence encoding a light chain into another 
mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
20 antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

25 

5.13.4 Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of Fab expression libraries (see e.g.^ 
30 Huse, et al., 1 989 Science 246: 1 275- 1 28 1 ) to allow rapid and effective identification of 

monoclonal Fab fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
may be produced by techniques known in the art including, but not limited to: (i) an F(ab')2 
fragment produced by pepsin digestion of an antibody molecule; (ii) an Fab fragment generated 



An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 
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by reducing the disulfide bridges of an F(ab')2 fragment; (iii) an Fab fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) Fy fragments. 



5.13.5 Bispecific Antibodies 
5 Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 

have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 
Methods for making bispecific antibodies are known in the art. Traditionally, the 
1 0 recombinant production of bispecific antibodies is based on the co-expression of two 

immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature . 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 
potential mixture often different antibody molecules, of which only one has the correct 
1 5 bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker el al, 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fiised to immunoglobulin constant domain sequences. The fusion 
20 preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fiisions and, if desired, the immunoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
25 host organism. For fiirther details of generating bispecific antibodies see, for example, Suresh et 
al.. Methods in Enzvmology . 121:210 (1986). 

According to another approach described in WO 96/2701 1 , the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 
recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
30 CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains {e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 
acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
35 increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 
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Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 
prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 
5 wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 
derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 

1 0 mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:21 7-225 (1992) describe 

15 the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
of human cytotoxic lymphocytes against human breast tumor targets. 

20 Various techniques for making and isolating bispecific antibody fragments directly from 

recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al.. J. Immunol. 148(5): 1547-1 553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 

25 to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., Proc.Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 
heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vl) by a linker 

30 which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the Vh and Vl domains of one fragment are forced to pair with the complementary Vl and Vh 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 
reported. See, Gruber et al,, J. Immunol. 1 52:5368 ( 1 994). 
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Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an ami-antigenic arm of an 
5 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule {e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRJI (CD32) and FcyRIH (CD! 6) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 
10 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and further binds tissue factor (TP). 

5.13.6 Hcterocon jugate Antibodies 

1 5 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

20 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

25 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e,g., the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 

30 improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1 191- 
1 195 (1992) and Shopes, J. Immunol., 148: 291 8-2922 (1992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can 
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be engineered that has dual Fc regions and can thereby have enhanced complement lysis and 

ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugatcs 
5 The invention also pertains to immunoconjugatcs comprising an antibody conjugated to a 

cytotoxic agent such as a chemotherapeutic agent, toxin {e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugatcs have been 
1 0 described above. Enzymatically active toxins and fragments thereof that can be used include 
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
15 mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

radionuclides are available for the production of radioconjugated antibodies. Examples include 
^'^Bi, '^'I, '^'In, ^"Y, and '«^Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
20 iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 
active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
compounds (such as bis (p-azidobenzoyi) hexanediamine), bis-diazonium derivatives (such as ' 
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as I,5-difluoro-2,4-dinitrobenzene). For example, a 
25 ricin immunotoxin can be prepared as described in Vitetta et al.. Science, 238: 1 098 (1 987). 
Carbon- 1 4-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

35 4.14 COMPUTER READABLE SEQUENCES 



30 
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In one application of this embodiment, a nucleotide sequence of the present mvention can 
be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
5 magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 
and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
1 0 storing information on computer readable medium. A skilled artisan can readily adopt any of the 
presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
1 5 invention. The choice of the data storage structure will generally be based on the means chosen 
to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
20 represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 
Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence Information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-30368 or a representative 
25 fragment thereof; or a nucleotide sequence at least 95% identical to any of the nucleotide 

sequences of SEQ ID NO: 1-30368 in computer readable form, a skilled artisan can routinely 
access the sequence information for a variety of purposes. Computer software is publicly 
available which allows a skilled artisan to access sequence information provided in a computer 
readable medium. The examples which follow demonstrate how software which implements the 
30 BLAST (Altschul et al., J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. 

Chem. 17:203-207 (1993)) search algorithms on a Sybase system is used to identify open reading 
frames (ORFs) within a nucleic acid sequence. Such ORFs may be protein encoding fragments 
and may be useful in producing commercially important proteins such as enzymes used in 
fermentation reactions and in the production of commercially useftil metabolites. 
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As used herein, "a computer-based system" refers to the hardware means, software 
means, and data storage means used to analyze the nucleotide sequence information of the 
present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
5 storage means. A skilled artisan can readily appreciate that any one of the currently available 
computer-based systems are suitable for use in the present invention. As stated above, the 
computer-based systems of the present invention comprise a data storage means having stored 
therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 

10 means" refers to memory which can store nucleotide sequence information of the present 

invention, or a memory access means which can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 

15 sequence information stored within the data storage means. Search means are used to identify 
fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited td, 

20 Smith- Waterman, MacPaUem (EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A 
skilled artisan can readily recognize that any one of the available algorithms or implementing 
software packages for conducting homology searches can be adapted for use in the present . 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
25 readily recognize that the longer a target sequence is, the less likely a target sequence will be 
present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
30 shorter length. 

As used herein, "a target structural motif," or "target motif," refers to any rationally 
selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
35 enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 
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to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
sequences). 

4.15 TRIPLE HELIX FORMATION 

5 In addition, the fragments of the present invention, as broadly described, can be used to 

control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 

10 Lee et aL, Nucl. Acids Res. 6:3073 (1979); Cooney et al.. Science 15241:456 (1988); and Dervan 
et ah. Science 251 : 1360 (1991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 
56:560 (1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, 
Boca Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA 
transcription from DNA, while antisense RNA hybridization blocks translation of an mRNA 

1 5 molecule into polypeptide. Both techniques have been demonstrated to be effective in model 
systems. Information contained in the sequences of the present invention is necessary for the 
design of an antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

20 The present invention further provides methods to identify the presence or expression of 

one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 

25 contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 

30 polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 
detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 

35 polypeptide of the invention is detected in the sample. 
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In detail, such methods comprise incubating a test sample with one or more of the 
antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
5 Incubation conditions depend on the format employed in the assay, the detection methods 

employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 
skilled in the art will recognize that any one of the commonly available hybridization, 
amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
10 T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 
Amsterdam, The Netherlands (1986); Bullock, G.R. et al.. Techniques in Immunocytochemistry, 
Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Tecliniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 
15 present invention include cells, protein or membrane extracts of cells, or biological fluids such as 
sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
will vary based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
20 sample which is compatible with the system utilized. 

In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
25 invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 
containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 
30 another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 
compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 
35 contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
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include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 
primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 
5 established kit formats which are well known in the art. 

4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention {e.g., where the polypeptide of the 
1 0 invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 
pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 

15 

4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 
20 1 -30368, or bind to a specific domain of the polypeptide encoded by the nucleic acid. In detail, 
said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORF of the present 
invention, or nucleic acid of the invention; and 

(b) determining whether the agent binds to said protein or said nucleic acid. 
25 In general, therefore, such methods for identifying compounds that bind to a 

polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 
the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 
the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 
to a polynucleotide of the invention is identified. 
30 Likewise, in general, therefore, such methods for identifying compounds that bind to a 

polypeptide of the invention can comprise contacting a compound with a polypeptide of the 
invention for a time sufficient to form a polypeptide/compound complex, and detecting the 
complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 
polynucleotide of the invention is identified. 
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Methods for identifying compounds that bind to a polypeptide of the invention can also 
comprise contacting a compound with a polypeptide of the invention in a cell for a time 
sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 
receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 
5 sequence expression, so that if a polypeptide/compound complex is delected, a compound that 
binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 
activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 
activity observed in the absence of the compound). Alternatively, compounds identified via such 

1 0 methods can include compounds which modulate the expression of a polynucleotide of the 

invention (that is, increase or decrease expression relative to expression levels observed in the 
absence of the compound). Compounds, such as compounds identified via the methods of the 
invention, can be tested using standard assays well known to those of skill in the art for their 
ability to modulate activity/expression. 

1 5 The agents screened in the above assay can be, but are not limited to, peptides, 

carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 
and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 
the like are selected at random and are assayed for their ability to bind to the protein encoded by 

20 the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 

25 antipeptide peptides, for example see Hurby et al.. Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et al.. Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 

30 of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORP or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 

35 by binding to DNA or RNA. Such agents can be based on the classic phosphodiester. 
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ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 

base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 

designed to be complementary to a region of the gene involved in transcription (triple helix - see 
5 Lee et al.,Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241 :456 (1988); and Dervan et 

al.. Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 

(1991); Oligodepxynucleoiides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 

Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RIM A transcription 

from DNA, vvhile antisense RNA hybridization blocks translation of an mRNA molecule into 
10 polypeptide. Both techniques have been demonstrated to be effective in model systems. 

Information contained in the sequences of the present invention is necessary for the design of an 

antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents that bind to a protein encoded by one of the ORFs of the present invention can be 

used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 
15 present invention can be formulated using knovwi techniques to generate a pharmaceutical 

composition. 

4.19 USEOFNUCLEIC ACI DS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 

20 hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-30368. Because the corresponding gene is only expressed in a limited 
number of tissues, a hybridization probe derived from of any of the nucleotide sequences SEQ 
ID NO: 1-30368 can be used as an indicator of the presence of RNA of cell type of such a tissue 

25 in a sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PGR as described in US Patents Nos. 4,683,1 95 and 4,965,1 88 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 
PGR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 

30 probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 
are known in the art and are commercially available and may be used to synthesize RNA probes 

35 in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
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polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 
nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 
chromosome using well known genetic and/or chromosomal mapping techniques. These 
5 techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
chromosome spreads has been described, among other places, in Verma et al (1988) Human 
Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

1 0 Fluorescent in sUu hybridization of chromosomal preparations and other physical 

chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1994 Genome Issue of Science (265:1981f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 
predisposition to a specific disease) may help delimit the region of DNA associated with that 

15 genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 

4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, /.e., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
20 using an automated oligonucleotide synthesizer. 

Support bound oligonucleotides may be prepared by any of the methods known to those of 
skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1 990) J. Clin. Microbiol. 28(6) 1 469-72); 
25 using UV light (Nagata a al, 1 985; Dahlen et al, 1 987; Morrissey & Collins, (1 989) Mol. Cell 
Probes3(2) 1 89-207) or by coyalent binding of base modified DNA (Keller a/., 1988; 1989);all 
references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al (1 994) Proc. Natl. Acad. Sci. USA 91 (8) 3072-6, 
30 describe the use of biotinylated probes, although these are duplex probes, that are. immobilized on 
streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, 
Oslo. Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e,g,, Operon Technologies 
(Alameda, CA). 
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Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 
Laboratories have developed a method by which DNA can be covalently bound to the microwell 
surface termed Covalink NH. CovaLink NH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for fUrther covalent coupling. CovaLink Modules may be 
5 purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5'-end by a phosphoramidatebond, allowing immobilization of more than 1 pmol of DNA 
(Rasmussene/ a/.. (1991) Anal. Biochem. 198(1) 138-42). 

The use of CovaLink NH strips for covalent binding of DNA molecules at the 5'-end has 
been described (Rasmussen et aL, ( 1 991 ). In this technology, a phosphoramidate bond is employed 
10 (Chuetal., (1983) Nucleic Acids Res. 11(8)6513-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidatebond joins the DNA to the 
CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 
grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLink NH via an phosphoramidate bond, the oligonucleotide terminus must have a 5'-end 
1 5 phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidin used to bind the probes. 

More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 
denaturing for 1 0 min. at 95°C and cooling on ice for 10 min. Ice-cold 0.1 M 1 -methylimidazole. 
pH 7.0 (1-Melm7), is then added to a final concentration of 10 mM l-Melm,. A ss DNA solution is 
20 then dispensed into CovaLink NH strips (75 ul/well) standing on ice. 

CarbodiimideO.2 M l-ethyl-3-(3-dimethylaminopropyl)-carbodiimide(EDC), dissolved in 
1 0 mM 1 -Melm,, is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50*C. After incubation the strips are washed using, e.g., Nunc-Immuno Wash; first the wells are 
v^^ashed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
25 3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

It is contemplated that a further suitable method for use with the present invention is that 
described i n PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3'-reagent through the phosphate group by a covalent phosphodiester link to aliphatic 
30 hydroxyl groups carried by the support. The oligonucleotide is then synthesized on the supported 
nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotide fi-om the support. Suitable reagents include 
nucleoside phosphoramiditeand nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
35 arrays may be employed. For example, addressable laser-activated photodeprotection may be 
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employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 

Fodor etal. (1991) Science 251(4995)767-73, incorporated herein by reference. Probes may also 

be immobilized on nylon supports as described by Van Ness et al (1 991) Nucleic Acids Res. 

1 9(1 2) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1 988) Anal. Biochem. 

5 169(1) 104-8; all references being specifically incorporated herein. 

To link an oligonucleotide to a nylon support, as described by Van Ness et al. (1991), 
requires activation of the nylon surface via alkylation and selective activation of the 5 -amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
1 0 light-generated synthesis described by Pease ei al., (1 994) PNAS USA 91(11) 5022-6, incorporated 
herein by reference). These authors used current photolithographic techniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
5'-protected Macyl-deoxynucleosidephosphoramidites, surface linker chemistry and versatile 
1 5 combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotide probes may be 
generated in this manner. 

4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
20 including mRNA without any amplification steps. For example, Sambrook ei al, ( 1 989) describes 
three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in Ml 3, plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PGR or other amplification methods. Samples 

25 may be prepared or dispensed in multiwell plates. About 100-1 000 ng of DNA samples may be 
prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 9.24-9.28 of Sambrook et 
al. (1989), shearing by ultrasound and NaOH treatment. 

30 Low pressure shearing is also appropriate, as described by Schriefer e/ al. (1 990) Nucleic 

Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of 
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these studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA ^ 
fragmentation methods. 

One particularly suitable way for fragmenting DNA is contemplated to be that using the two 
base recognition endonuclease, Cv/JI, described by Fitzgerald et al (1 992) Nucleic Acids Res. 
5 20( 1 4) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 



The restriction endonuclease Cv/Jl normally cleaves the recognition sequence PuGCPy 
between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 

1 0 this enzyme (Cv/Jl* *), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC 1 9 (2688 base pairs). Fitzgerald et al (1 992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cv/JI** digest of pUC19 that was size 
fractionated by a rapid gel fihration method and directly ligated, without end repair, to a lac Z minus 
M 1 3 cloning vector. Sequence analysis of 76 clones showed that Cv/JI** restricts pyGCPy and 

1 5 PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 
agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 

20 electrophoresis and elution are needed. 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
achieved by incubating the DNA solution for 2-5 minutes at 80-90^C. The solution is then cooled 
quickly to 2*^C to prevent renaturation of the DNA fragments before they are contacted with the 

25 chip. Phosphate groups must also be removed from genomic DNA by methods known in the art. 



Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microtiter plate) to repeated by transfer of about 20 nl of a DNA solution to a 
30 nylon membrane. By offset printing, a density of dots higher than the density of the wells is 



avoiding spotting in some preselected number of rows and columns, separate subsets (subarrays) 
may be fomied. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overiapped genomic clones. Each of the 



sequencmg. 



4.22 PREPARATION OF DNA ARRAYS 



Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 



achieved. One to 25 dots may be accommodated in 1 mm^, depending on the type of label used. By 
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subarrays may represent replica spotting of the same samples. In one example, a selected gene 
segment may be amplified from 64 patients. For each patient, the amplified gene segment may be 
in one 96- well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 
prepared. By using a 96-pin device, all samples may be spotted on one 8 x 12 cm membrane. 
5 Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm^ and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, 1 llinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 
being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
1 0 strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and variations 



may be made in the scope of the present invention. Accordingly, it is intended that the broader 
1 5 aspects of the present invention not be limited to the disclosure of the following examples. The 

present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
variations in the practice of the invention are expected to occur to those skilled in the art upon 
20 consideration of the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 

All references cited within the body of the instant specification are hereby incorporated by 
reference in their entirety. 



A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
human tissues and in some cases isolated from a genomic library derived from human chromosome 
using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
30 inserts of the library were amplified with PCR using primers specific for the vector sequences 

which flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and 
screened with oligonucleotide probes (e.g., 7-mers) to obtain signature sequences. The clones were 
clustered into groups of similar or identical sequences. Representative clones were selected for 
sequencing. 



5.0 



EXAMPLES 



5.1 



EXAMPLE 1 



Novel Nucleic Acid Sequences Obtained From Various Libraries 
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In some cases, the 5' sequence of the amplified inserts was then deduced using a typical 

Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 

terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 

(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Rapid 

Amplification of cDN A Ends) was performed to further extend the sequence in the 5' direction. 



5.2 EXAMPLE 2 

Novel Contigs 

The novel contigs of the invention were assembled from sequences that were obtained from 
a cDNA library by methods described in Example 1 above, and in some cases sequences obtained 
from one or more public databases. The sequences for the resulting nucleic acid contigs are 
designated as SEQ ID NO: 1 -30368 and are provided in the attached Sequence Listing. The contigs 
were assembled using an EST sequence as a seed. Then a recursive algorithm was used to extend 
the seed EST into an extended assemblage, by pulling additional sequences from different databases 
15 (/.<?., Hyseq's database containing EST sequences,dbEST version 1 15, gb pri 115, and UniGene 
version 103, and exons from public domain genomic sequences predicted by GenScan)that belong 
to this assemblage. The algorithm terminated when there was no additional sequences from the 
above databases that would extend the assemblage. Further, the inclusion of component sequences 
into the assemblage was based on a BL ASTN hit to the extending assemblage with BLAST score 
20 greater than 300 and percent identity greater than 95%. 

The novel predicted polypeptides (including proteins) encoded by the novel polynucleotides 
(SEQ ID NO: 1 -30368) of the present invention are incorporated in the attached Sequence Listing. 
A subset the predicted polypeptide sequences contain an unknown amino acid, a stop codon, a 
possible nucleotide deletion or a possible nucleotide insertion. These sequences have been shown 
25 in their entirety with the special characters in Table 2, Table 2 also shows the corresponding start 
and stop nucleotide locations to each of SEQ ID NO: 1 -30368. Table 2 also indicates the method 
by which the polypeptide was predicted. Method A refers to a polypeptide obtained by using a 
software program called FASTY (available from httD://fasta.bioch.virginia,edu ^ which selects a 
polypeptide based on a comparison of the translated novel polynucleotide to known polynucleotides 
30 (W.R. Pearson, Methods in Enzymology, 1 83 :63-98 ( 1 990), herein incorporated by reference). 
Method B refers to a polypeptide obtained by using a software program called GenScan for 
human/vertebratesequences (available from Stanford University, Office of Technology Licensing) 
that predicts the polypeptide based on a probabilistic model of gene structure/compositional 
properties (C. Burge and S. Kariin, J. Mol. Biol., 268:78-94 (1 997), incorporated herein by 
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reference). Method C refers to a polypeptide obtained by using a Hyseq proprietary software 

program that translates the novel polynucleotide and its complementary strand into six possible 

amino acid sequences (forward and reverse frames) and chooses the polypeptide with the longest 

open reading frame. 

5 The nearest neighbor results for SEQ ID NO: 1-30368 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 121 and Geneseq release 200103 
(Derwent), using BLAST algorithm. The nearest neighbor result showed the closest homdlogue 
for SEQ ID NO: 1 -30368. The nearest neighbor results for SEQ ID NO: 1 -30368 are 
incorporated in the attached Sequence Listing. 

10 Using eMatrix software package (Stanford University, Stanford, CA) (Wu et ah, J. 

Comp. Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. The attached Sequence 
Listing provodes the results obtained by eMatrix analysis for each polypeptide as follows: the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

15 the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al.. Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. The attached Sequence 
Listing provides the results obtained by PFAM analysis for each peptide, namely: the name of 

20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

Tables 1 and 2 follow. Table 1 showsthe various tissue sources of SEQ ID NO: 1-30368. 
Table 2 shows the start and stop nucleotides for the translated amino acid sequence for which each 
assemblage encodes. Table 2 also provides a correlation between the amino acid sequences set forth 
25 in the Sequence Listing, the nucleotide sequences set forth in the Sequence Listing and the SEQ ID 
NO: in USSN 09/540,217 
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Table I 



Tissue 
origin 


RNA 
Source 


Library' 
Name 


SEQ ID NOS: 


adiilt brain 


GIBCO 


AB3001 


39-41 192 197-200 315-316 540-542 576-580 608-622 
635 1004 1185-1187 1273-1279 1431 1474 1721-1722 
2036 2136-2137 2457 2471-2474 2513 2599-2603 2988- 
2989 3105-3106 3212 3276-3277 3306-3308 3352 3365 
3374-3376 3433 3448-3450 3555-3558 3693 3949-3953 
4067-4072 4 1 60-4 1 62 4558-4560 4581-4582 46 1 2-4614 
4837-4840 5483-5484 5603-5606 5700 5802 5980-5984 
6135-6136 6403-6404 6452-6453 7209-7212 7447-7449 
7452-7460 7536-7541 7554-7555 7622-7623 7630-7636 
7660-7665 7701-7703 7771 7778-7783 7798-7801 7921- 
7923 7994 8010-8012 8025-8026 8145-8151 8227-8229 
8415 8497-8499 8936-8938 8986-8991 9002-9004 9013- 
9017 9337-9338 9366-9368 9375-9376 9391-9392 9395- 
9396 943 1 -9436 9443 9475-9476 95 1 7-95 1 8 9522-9525 
9586-9589 9603-9604 9851-9852 9854-9855 9874-9895 
9905-9908 9947-9952 9969-9980 9986-9992 10025- 
10026 10033-10037 10167-10172 10277 10480-10482 
10488-10489 10498-10503 10520-10522 10537-10538 
10592-10594 10628-10630 1 1226-1 1227 1 1339-1 1344 
11406-11407 11431-11432 11731-11734 12150-12151 
12239 12241-12244 12555-12559 12615-12618 12785- 
12787 12978-12981 12984-12985 12997-12999 13567- 
13568 13592-13595 13606-13608 13873-13875 13999- 
14004 14360-14369 14650-14651 14684-14685 15013- 
15018 15096 15174-15181 15209-15210 15250-15251 
15257 15323-15324 15548-15552 15568-15572 15576- 
15577 15588-15589 15699-15700 15881-15883 16438- 
16439 16473-16478 16496-16497 16609-16611 16686- 
16693 16700-16701 16727-16729 16836-16842 16934- 
16937 16949-16953 17455-17456 17857-17861 17958- 
17963 18029-18030 18136-18138 18423-18425 18516- 
18518 18535-18537 18624-18626 18668-18672 18719- 
18722 18750-18756 18790-18793 18802-18804 18836- 
18838 18899-18903 18919-18921 18943-18945 18947- 
18950 18964-18969 18989-18990 19013-19017 19045- 
19048 19057-19065 19142-19147 19154-19155 19224 
19316-19317 19345-19349 19355-19360 19362 19370 
19385-19389 19415-19417 19422-19431 19442-19444 
19503 19560-19562 19566 19604-19607 19693 19709- 
19710 19727-19732 19736-19742 19772 19804-19808 
19921-19929 19933-19938 19943-19946 19969-19981 
20015-20017 20029-20043 20087-20094 20099-20102 
201 1 1-201 12 20122-20127 20161-20164 20167-20171 
20 1 80-20 181 201 89-20 1 94 20 1 98-20 1 99 202 1 5-202 1 8 

^/v/%oi ^A'^o'^ OAOOA 1 "^AlO/l ^f\1AQ 0ft1^4 9n'^^l 
20281-20282 20289 2Ujz l-zUJZ'» ZKjjHy-zv^j'* /■'Jjoi 

20393-20400 204 1 5-2041 7 20437-20440 20524-20535 

20542-20545 20554-20558 20607-20612 20614-20615 

20646-20652 20698-20707 20718-20725 20727-20732 

20789-20791 20806-20812 20844-20849 20888-20889 

20926 20938-20942 20999-21004 21027-21031 21062- 

2 1 066 2 1 072-2 1 075 2 1 1 37-2 1 1 40 2 1 145-2 1 148 2 1 1 53- 
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Tissue 
origin 


RJSA 
Source 


Library' 
Name 


SI:Q id NOS: 








21 154 21272-21274 21277-21283 21410-21414 21434- 
2 1 439 2 1 485-2 1 49 1 2 1 495-2 1 500 2 1 647-2 1 655 2 1 729- 
21733 21929-21935 21958-21961 21973-21974 21978 
22000-22006 22026-22029 22040-22041 22087-22088 
22 1 0 1 -22 1 07 22 1 4 1 -22 1 43 22 1 60 22250-22252 22284- 
22289 22309 223 1 4-223 1 7 22336-22342 22347-22348 
22358-22359 22372 22405-22408 22495 22534-22539 
22634-22643 22653-22654 22661-22662 22665-22667 
22671-22674 22700-22701 22794-22796 22805-22809 
22887-22891 22899-22900 22948-22950 22952-22953 
22982-22986 22991-22994 23059-23060 23071 23141 
23249 23251 23329-23337 23412-23414 23489-23490 
23492-23493 23508-23509 23543-23544 23704 23834- 
23835 23890-23892 23959 24014-24018 25289-25290 
25319-25321 25374-25375 25966-25968 26205-26206 
26258-26259 26303 26316-26321 26327 26337 26373- 
26374 26596-26601 26788-26789 26843 26850-26852 
26897 27067-27070 27100-27102 27150-27151 27247- 
27251 27304-27305 27439-27440 27493-27495 27636- 
27639 27750-27754 27814-27818 27861-27864 27890- 
27892 27989-27990 28099-28 1 00 283 1 1 -283 1 3 28424 
28426-28428 29278-29283 29409-29416 29444 29718- 
29721 30141-30142 


adult brain 


GIBCO 


ABD003 


30 51-52 144-145 170-171 180-181 202-203 255-256 302 
315-31631 9-323 326-327 395 406-407 412-413 464-465 
540-542 549 553-554 576-578 626-637 652-653 656 697- 
699 716-717 721-725 785-786 825 847-855 952 967 969- 
97 1 1 00 1 - 1 004 1 047 1 067- 1 07 1 1 092- 1 094 1 097- 1 098 
1123-1127 1169-1179 1259-1262 1269-1279 1307 1431 
1453-1454 1471-1477 1483 1490-1492 1602-1603 1644- 
1645 1667-1668 1840 I860 1887-1889 1931 1967 1986- 
1987 2058 2275-2276 2383-2388 2455-2457 2469 247 1- 
2474 2513 2540-2541 2577-2584 2591 2599-2603 2663- 
2665 2692-2694 2710 2814-2815 2926 2937-2938 2975- 
2977 3001 3006-3008 3090 3151-3154 3205-3207 3366 
3433 3451 3472-3473 353 1-3534 3555-3558 3590 3624 
3635 3671-3672 3685 3705-3706 3735-3736 3949-3953 
4053-4054 4080-4082 4 1 24-4 1 26 4406-4407 4489-4493 
45 1 7-4522 4562-4573 4623-4639 4785-4789 4845-485 1 
4857-4861 4874-4889 4897-4898 4971-4974 5092-5094 
5267-5268 5291-5294 5335-5336 5480-5482 5608-5609 
5700 5762 5802 5808-5812 5919-5921 5956-5957 5^80- 
5984 5986-5988 601 1-6021 6140-6143 6293-6296 6400 
6403-6404 6406-64 1 0 665 1 -6653 6662-6664 679 1 -6794 
6877-6878 6932-6938 72 1 4-72 1 5 7245-7248 7447-7449 
7536-7541 761 1-7612 7624-7629 7640-7642 7668-7670 
7695-7696 7757-7759 7771 7778-7786 7789-7793 7798- 
7801 7890 7898-7900 7976 7986-7987 7995-7998 8002 
80 1 7-80 1 9 8049-8056 8069 81 1,7-8 1 2 1 8 1 52-8 1 56 8 1 62 
8174-8177 8182-8183 8242-8246 8250 8301-8306 8343- 
8344 8351-8360 8363-8366 8368-8370 8409-8414 8497- 
8499 8512-8513 8543-8550 8607-8609 8612-8616 8754- 
8759 8762-8766 8768-8770 8777-8779 8917-891 8 901 3- 
9017 9031-9035 9038-9045 9063-9067 9072-9074 9306- 
93 13 9321-9323 9375-9376 9391-9392 9406-9407 9437- 
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Tissue 
origin 



RNA 
Source 



Library 
Name 



SEQ ID NOS: 



9440 9444-9445 9454-9455 
9603-9604 9729-9731 9733 
9826 9828-9832 9851-9852 
9897 9923-9924 9947-9953 
10015-10016 10033-10040 
10277 10306 10449-10450 
10537-10542 10592-10594 
10624-10626 10628-10630 
10881-10883 10886-10889 
10904-10905 10913-10914 
11066-11068 11081 11123- 
11299 11339-11350 11419- 
11583 11586-11602 11607- 
11731-11734 11749-11750 
11803-11804 11835-11836 
1 1905 11937-11938 12042- 
12132 12150-12151 12186 
12208 12283-12284 12361 
12581-12582 12615-12618 
12675 12723 12760-12762 
12805-12806 13077-13079 
13592-13595 13603-13612 
13866 13885-13887 13903- 
14020 14023-14026 14044- 
14142 14187-14195 14264- 
14301 14313-14317 14346 
14609 14640-14642 14650- 
14791 15019-15024 1 5093- 
15219 15257-15259 15290- 
15489 15532-15535 15543- 
15577 15588-15589 15631- 
15990 16006-16015 16044- 
16088 16107-16109 16172 
16451-16452 16470-16478 
16636-16637 16642 16652 
16934-16939 17010-17014 
17963 18015-18016 18029- 
18402 18419-18420 18423- 
18518 18527 18533-18537 
18637 18671-18672 18689- 
18756 18759-18761 18771- 
18802-18804 18811-18813 
18882-18888 18899-18903 
18941 1 8947- 18951 18955- 
18990 18993-18996 19005- 
19048 19057-19058 19062- 
19105 19142-19147 19154- 
19213-19220 19251-19252 
19267 19306-19309 19316 
19364 19370 19373-19374 
19395-19400 19415-19417 
19446-19448 19461 19487 
19562 19566 19604-19607 
19668 19693 19698 19709 
19763 19800-19808 19813 



9517-9518 9531 9561-9562 
-9738 9757-9758 9763-9767 
9854-9855 9864-9866 9874- 
9956-9957 9969-9980 1001 1 
10167-10172 10265-10272 
10470-10473 10498-10503 
10607-10608 10612-10614 
10638-10639 10870-10875 
10891-10893 10895-10898 
10980-10985 1 1035-11037 
1 1124 11274-11275 11295- 
11422 11465-11466 11 582- 
11608 11679 11693-11695 
11775-11776 11780-11782 
11840 11842-11855 11901- 
12044 12121-12126 12131- 
12189 12194-12196 12206- 
12555-12559 12573-12574 
12637 12653-12654 12673- 
12785-12787 12796-12798 
13083-13086 13576-13579 
13638-13641 13664 13865- 
13905 13994-13997 14008- 
14045 14130-14131 14141- 
14265 14268-14269 14299- 
14360-14369 14604 14607- 
14651 14684-14685 14789- 
15095 15182-15183 15218- 
15291 15406-15407 15486- 
15546 15553-15556 15576- 
15632 15699-15700 15988- 
16046 16075-16079 16086- 
16397-16398 16422-16429 
16498-16500 16609-16611 
16698-16705 16836-16842 
17284-17285 17330-17332 
18030 18136-18138 18400- 
18425 18492-18494 18516- 
18617 18625-18626 18633- 
18692 18717-18722 18750- 
18772 18778-18793 18796 
18822-18824 18856-18880 
18919-18921 18934-18939 
18959 18975-18977 18989- 
19009 19013-19018 19045- 
19065 19074-19080 19102- 
19155 19159 19209-19210 
19257 19260-19262 19266- 
-19317 19355-19360 19362- 
19380-19384 19387-19389 
19422-19434 19442-19444 
19526-19529 19536 19560- 
19626 19656-19657 19667- 
19710 19727-19742 19759- 
-19815 19921-19929 19933- 
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orisin 



RNA 
Source 



Library 
Name 



PCT/USOJ/08631 



SEQ JD NOS: 



19946 19953-19957 19962-19963 1 9972- 1 998 1 20029- 
20043 20072-20079 20099-20102 20106-20112 201 14- 
20120 20130 20146-20148 20151-20154 20161-20164 
201 67-20 171201 80-20 1 94 20 1 98-20207 20222-20225 
20235-20240 20257-20262 20265-20278 20289 203 16 
20321-20324 20328-20330 20345-20354 20360 20393- 
20400 204 1 5-20420 20425-2043 1 2044 1 -20446 20469- 
20474 20476-20479 20485-20490 20502-20503 20505- 
20510 20514-20520 20542-20545 20548-20557 20559- 
20562 20568 20607-20612 20614-20619 20644-20645 
20649-2067] 20681 20683-20685 20689-20692 20698- 
20707 20712-20713 20718-20725 20753 20758-20767 
20789-20797 20806-20812 20824-20849 20863 20897- 
20900 20927-20928 20938-20942 20952-20954 20999- 
2 1 004 2 1 027-2 1 045 2 1 062-2 1 066 2 1 069-2 1 075 2 1 1 05- 
2111 I 21141-21142 21153-21154 21171-21174 21197- 
2 1 1 98 2 1 202-2 1207 21225-21 226 2 1 229-2 1 235 2 1 23 7- 
2 1 247 2 1 256-2 1 262 2 1 272-2 1 274 2 1 277-2 1 280 2 1 297- 
21298 21301-21303 21351-21352 21434-21439 21446- 
21450 21467-21469 21485-21491 21647-21655 21712- 
21717 21 729-2 1 733 2 1 88 1 -2 1 885 2 1 899-2 1 902 2 1 905- 
21910 21917-21921 21924 21929-21938 21948-21950 
2 1 955-2 1 95 7 2 1 97 1 -2 1 972 2 1 978-2 1 982 22000-220 1 5 
22020-22029 22042-22046 22080-22088 22090-22094 
22101-22107 22117-22119 22141-22151 22160 22169- 
22 1 70 22 1 87-22 1 92 22208-22226 22230 2225 1 -22252 
22261-22264 22277-22289 22300-22302 22318 22329- 
22332 22343-22350 22358-22359 22365-22371 22373 
22381-22388 22399-22404 22409-22410 22434-22435 
22440-22448 22495 22559 22571-22581 22607-22609 
22644-2265 1 22653-22654 22661-22662 22665-22667 
22671-22674 22703-22706 22760-22762 22794-22796 
22823-22829 22857-22858 22870-22874 22881-22893 
22923-22924 22948-22954 22973 22982-22986 23007- 
2302 1 23047-23052 23070 23080-23083 231 12-23 1 1 6 
23212-23215 23229-23233 23237-23239 23249 2325 1 
23329-23337 23343-23344 23382-23390 23399 23412- 
23421 23486-23487 23489-23490 23492-23493 23495- 
23496 23508-23509 23704 23718-23721 23726-23730 
23761-23763 23771-2378023800 23802-23809 23816- 
23819 23827-23833 23836-23837 23843-23844 23878- 
23880 23890-23892 23941-23956 23959 24005-2401 1 
24014-2401 8 24021-24024 24772-24774 25085-25090 
25279-25290 25307-25308 25319-25322 25373-25375 
25403-25407 25598-25603 26196-26199 26209-26213 
262 1 7-262 1 8 2622 1 -26223 26237-26239 26258-26259 
26266 26304 26327 26337 26347-26348 26350-26352 
26359-26365 26373-26374 26376-26377 26395 26423 
26469-26470 26596-26601 26665-26666 26681-26683 
26691-26694 26736 26755-26756 26788-26789 26844- 
26845 26876-26879 27044-27047 27053-27057 27067- 
27070 27 1 00-27 1 02 27 1 05 27 1 33-27 1 34 27 1 93-27200 
27206 27209-272 1 3 272 1 8 27254-27260 27269-27270 
27281-27282 27299-27301 27304-27305 27334 27340- 
27342 27493-27495 27501-27503 27544-27545 27574- 
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RNA 
Source 


Librar}' 
Name 


SEQ ID NOS: 








27577 27600-27606 27700-27701 27814-27815 27823- 
27824 27861-27864 27890-27892 27940-27942 27970 
28040-2804 1 28099-28 1 00 281 42-28145 28 1 86 28263- 
28268 28286 2831 1-28313 28324-28345 28361-28362 
28424 29301-29303 29328-29337 29339-29340 29343- 
29345 29409-29416 29594-29604 29718-29721 29940- 
29949 29960-2996 130141-30142301 50-30 1 56 302 1 8- 
30220 30233-30235 30240-30242 


adult brain 


Clontech 


ABROOl 


1 5 227-230 329-330 414-418716-717 934-935 1136- 
1139 1436-1437 1472-1473 1505-1506 1593-1594 2058 
2132-213721 39-2 1 42 2378-2381 2407 2550-2552 2577- 
2584 2587-2588 3094-3096 3221-3222 3377 3414-3417 
3526-3529 3861 3949-3953 4340-4341 4515-4516 4574- 
4576 4857-4861 4986-4987 5092-5094 5654 5700 5864- 
5866 5992 6140-6143 6540-6541 6570-6571 6814-6831 
7668-7670 7802-7804 7994 8008-8009 8017-8019 8111 
8129-8131 8160 8162 8242-8246 8368-8369 8453-8454 
8512-8513 8762-8766 8982-8983 9339 9391-9392 9510- 
95 1 6 953 1 9666 9682-9683 9828 1 0 1 67- 1 0 1 72 1 03 1 2 
10520-10522 10913-10914 10959-10962 11064 11071- 
11075 11345-11350 11805-11808 11835-11836 11900 
1 1937-1 1938 12050-12056 12194-12197 12796-12798 
13925-13926 14604 14714-14717 14785-14786 15182- 
15183 15400-15403 15462-15463 15545-15546 15563- 
15564 16123-16128 16174-16176 16570-16573 16601 
16623 16642 16851-16853 16924 16934-16937 17963 
18015-18016 18046-18048 18500-18501 18516-18518 
18535 18655-18658 18671-18672 18762-18766 18955- 
18959 19018 19045-19048 19207-192O8 19257 19350 
19380-19384 19447-19449 19484-19486 19526-19529 
19659-19661 19670-19671 19706-19710 19764-19767 
19804-19808 19924-19925 19962-19963 19965-19967 
20120 20189-20194 20231-20234 20271-20273 20412- 
20413 20441-20446 20456-20468 20485-20494 20521- 
20523 20676-20680 20710-2071 1 207 1 8-20725 20733- 
20734 20747-20751 20824-20826 20836-20843 20926 
21060-21061 21069-21075 21105-21111 21153-21154 
21353-21354 21410-21414 21454-21457 21554-21556 
21647-21655 21924 21929-21935 22003-22015 22040- 
22041 22045-22046 22077-22083 22108-22116 22165- 
22168 22246-22249 22284-22289 22373-22374 2241 1- 
22432 22625-22628 22637-22643 22671-22674 23080- 
23083 23 1 1 2-23 119 23141 23201-23202 23358-23360 
23412-23418 23526-23531 23761 23793-23797 23802- 
23805 23878-23880 24014-24018 24105-241 13 241 16 
25403-25407 26232-26233 26270-26272 26285-26290 
76685-26686 27012-27014 27028-27029 27098-27099 
27377-27378 27493-27495 27544-27545 27623 27640- 
27641 27729-27739 27840-27844 27970 28361-28362 
28424 29427-29438 30233-30235 


adult brain 


Clontech 


ABR006 


21 360-361 510-511 546-547 579-580 792-795 969-971 
1165-1168 1228-1231 1252-1256 1453-1454 1472-1473 
1 681 - 1 687 1 975- 1 977 2044-2045 22 1 4-22 1 9 223 1 -2232 
2270-2271 2306 2396-2400 2458 2826-2827 2951-2955 
3 1 58 3274-3275 3313-3314 3326-333 1 3483-3484 3686 
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Source 
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Name 


SEQ ID NOS: 








3856-3857 3939-3941 4080-4082 4091-4095 4 1 73 4441- 
4443 4484-4485 4765-4773 4785-4789 4795-4809 4988 
4992 5364 5930-5931 5971-5972 6155-6159 6450-6451 
7353-7567 7374 7580-7597 7701-7703 7784-7786 7972- 
7975 8020 8101-8)04 8106 8152-8156 8162 8184-8185 
8342 8370 8489 8758-8759 8936-8938 8978-8981 9009- 
9017 9029-9030 9063-9067 9069-9078 9306-931 1 9339 
9479-9485 9517-9518 9828 9874-9895 9909-9912 10033- 
10037 10254-1026] 10498-10503 10523-10532 10624- 
10639 10923-10926 10936-10937 11328-1 1331 1 1708- 
11710 12573-12574 12743-12750 12785-12787 13556- 
13559 13660-13675 13847-13849 14054-14056 14170- 
14172 14347-14348 14390 14604 14666-14668 14996 
15097 15257 15283-15286 15336-15340 15397-15398 
15576-15577 15886-15887 15896-15905 16022-16023 
16237 16461-16464 16496-16497 16623 16643-16648 
16652 16752-16753 17238-17241 17369-17370 17937- 
17939 17956-17957 18029-18030 18044-18045 18049- 
18064 18393-18394 18411-18418 18423-18425 18527 
18536-18537 18719-18722 18762-18766 18778-18780 
18829-18834 18899-18903 18934-18935 19001-19004 
19159 19207-19208 19211-19212 19221-19222 19273 
19350 19484-19486 19670-19671 19698 19727-19732 
19736-19742 19800-19808 19814-19815 19855-19856 
19939 19943-19946 19951-19952 19972-19980 20069- 
2007 1 20087-20094 20099-20 1 02 20 1 22-20 127 20157- 
20181 20200-20207 20274-20278 20316 20321-20324 
20414 20441-20446 20456-20468 20491-20494 20524- 
20535 20542-20545 20547 20554-20557 20607-20612 
20676-20680 20718-20725 20747-20751 20897-20900 
2 1 005-2 1 008 2 1 069-2 1 07 1 2 1 088-2 1 096 2 1 1 45-2 1148 
21 157-21 169 21 171-21 174 21 176-21 180 21213-21215 
21241-21247 21263-21266 21272-21274 21277-21280 
21 343-2 1350 2 1 377-2 1 397 2 1 463-2 1 465 2 1 554-2 1 556 
2191 1-21912 21929-21935 21955-21957 21973-21974 
2 1 978 22007-220 1 5 22019 22045-22046 22070-22076 
22080-22088 22090-2209 1 22 1 08-22 1 1 4 22 1 20-22 1 27 
22 1 35-22 138 221 44-22 1 5 1 22 1 58-22 1 59 22246-22249 
22284-22289 22347-22348 22375-22382 22389-22432 
22625-22628 22653-22654 22671-22674 22833-22834 
22881-22886 22916-22922 23007-23021 23071 23080- 
23083 23223-23225 23229-23233 23358-23360 23379- ' 
23381 23412-23414 23434-23438 23486 23506-23507 
23543-23544 23555-23565 23771-2378023827-23833 
2384 1 -23 844 2394 1 -23956 24035-24040 252 1 3-252 1 9 
25279-25290 253 1 5 25383-254 1 5 26235-26236 26280 
26310-26314 26337 26361-26365 26409-26410 26425- 
26427 26603 26687 26860-26862 27067-27070 27100- 
27 1 02 27 1 05 27 1 93-27200 27209-272 1 3 2744 1 -27443 
27562-27563 27589-27592 27821-27822 27825-27838 
28146-28147 28296 28464 29328-29331 29343-29345 

30223 


adult brain 


Clontecii 


ABR008 


30 32-33 42-44 101 167 180-181 197-200 233-234 307- 
308 3 19-327 329-330 332 4 1 4-420 540-545 549 576-580 
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BNSDOCID: <WO 0175067A3JA> 



wo 01/075067 



PCT/USOl/08631 



Tissue 
origin 



RNA 
Source 



Library 
Name 



SEQ IDNOS: 



612 652 656 667-668 694-695 706-71 1716-717 763 845- 
848 852-855 864-867 895-898 900 910 912 927 949-950 
953-954 981-985 1001-1005 1029 1044-1046 1097-1098 
1107 1123-1127 1131-1133 1158-1161 1169-1179 1185- 
1187 1194 1196-1198 1203-1204 1210-1211 1232-1237 
1273-1279 1304 1307 1409-1410 1432-1435 1470 1483 
1508-1510 1512 1514 1566-1575 1577-1589 1591-1594 
1596 1599-1610 1618-1619 1622-1626 1629 1632-1636 
1640-1641 1643-1648 1675 1678-1687 1692-1693 1705- 
1714 1717-1719 1721-1723 1828 1838 1851 1853-1854 
1885-1886 1905-1907 1923-1927 1931 1956-1959 1961- 
1962 1967-1988 1990 2144-2150 2194-2203 2206-2219 
2231-2232 2270-2274 2284-2298 2306 2379-2380 2383- 
2415 2457 2475 2570-2590 2592-2603 2607 2663-2665 
2675-2678 2708 2710 2724-2726 2730-2732 2781-2782 
2806 2808-281 1 2826-2827 2871-2876 2886-2887 2889- 
2891 2920 2923-2924 2934-2935 2948-2949 295 1 -2955 
2983-2986 2988-2989 3001 3016-3017 3039 3090 3098- 
3100 3105-3106 3130 3147-3169 3182-3187 3192-3193 
3 1 95-321 2 32 1 4-32 15 321 9-3229 3237-324 1 3244-3246 
3250-3272 3276-3277 3290 3309 3313-3314 3322-3323 
3326-3331 3377 3414-3420 3426-3433 3477-3478 3507 
3512-3514 3518-3520 3526-3529 3548 3555-3558 3593 
3595-3599 3604 3618-3619 3635-3636 3657-3660 3671- 
3672 3683-3684 3687-3691 3693 3704 3735-3736 3752- 
3753 3780-3817 3862 3866-3867 3873-3875 391 1 3949- 
3953 4053-4054 4062-4085 4090 4121-4126 4131 4141- 
4 1 43 4 ) 5 1 -4 1 55 4 1 74 4209-42 1 1 44 84-4485 4515-4516 
4534 4536-4539 454 1 -4542 4546 4574-4578 4593-4594 
4660-4662 4700 4720-4725 4751-4758 4762-4773 4777- 
4779 4785-4789 4795-4809 4819-4823 4825-4826 4854- 
4856 4874-4889 4946-4948 4950-4956 4958-4963 4970 
4984-4987 5100-5108 5122 5124-5126 5131-5132 5146 
5 1 54-5 1 79 5 1 90-5 1 9 1 5246-5252 5272-5275 533 1 -5332 
5485-M86 5525-5526 5532-5533 5557-5560 5567-5568 
5655 5695-5698 5744-5747 5803-5804 5856-5858 5885- 
5886 5899-5902 5973-5975 5977-5978 6005-6006 6010- 
6021 6026-6042 6154-6161 6166-6168 6184-6185 6209- 
621 1 6219-6222 6235-6237 6297-6298 6341 6350-6351 
6367 6378 6406-6410 6439-6440 6450-6451 6542-6543 
6549-6577 6582-6584 6622 6624 6640-6644 6662-6664 
6669-6670 6773-6778 6832-6850 6884-6885 6898-6899 
6943-6958 7187-7191 7198-7203 7206-7208 7213-7215 
7236-7237 7249-7266 7275-7278 7350-7352 7364-7365 
7551 7561-7562 7580-7600 7615-7617 7630-7636 7668- 
7673 7681-7687 7693-7696 7698 7734-7736 7745-7746 
7763-7771 7787-7788 7798-7801 7805-7808 7815-7818 
7898-7901 7904-7912 7917-7918 7921-7923 7947-7948 
7978-7983 7986-7987 7993-7994 8002 8006-8007 8010- 
8016 8043-8045 8047-8048 8059-8068 8097 8107-8108 
81 12-81 16 8132-8144 8152-8156 8160-8177 8184-8185 
8187-8200 8204-8210 8227-8232 8253-8257 8269 8297- 
8307 8342 8347-8348 8351-8360 8363-8364 8391-8399 
8409-8415 8420-8421 8430-8452 8457-8458 8461-8477 
8484-8505 8509 8512-8513 8543-8550 8554-8555 8588- 
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BNSOOCID: <W0 ^0175067A3_1A> 



wo 01/075067 



PCT/US01/08f)31 



Tissue 
oriuin 



RNA 
Source 



Library 
Name 



SEQ JD NOS: 



8597 8612-8616 8688-8690 8709 8724-8737 8758-8759 
8771-8776 8914-8945 8998-9001 9009-9020 9036 9049- 
9067 9069-9071 9075-9078 93 1 7-93 1 8 9337-9339 9375- 
9376 9382 9427-9428 943 1-9433 9437-9440 9456-9458 
9479-9481 9510-9518 9529-9531 9552-9554 9563-9566 
9585 9590-9592 9594-9602 9617-9626 9667 9672 9732 
9745-9754 9786-9790 9792-9795 9808-98 1 2 9828-9832 
9857-9861 9867-9868 9874-9895 9899-9904 9909-9912 
9925-9953 9965-9980 9984-9992 9997-1 0009 1 0033- 
10037 10164-10172 10265-10267 10320-10323 10326- 
10328 10454-10466 10470-10482 10498-10505 10513- 
10515 10520-10522 10543-10549 10595-10599 10603- 
10606 10609-10611 10615-10630 10640-10644 10780- 
10782 10834 10876 10881-10883 10895-10898 10906 
10930-10933 10936-10937 10940 10965-10966 10972 
1 0976- 1 0978 1 0980- 1 0985 1 1 024- 1 1 027 1 1 042- 1 1 044 
11064-11070 11080 11160 11204-11207 11212-11216 
1 1228-1 1229 11317-1 1321 1 1345-1 1350 1 1397-1 1398 
11476-11478 11711-11712 11743-11744 1 1757-11760 
11805-11809 11840 11842 11878-11879 11890-1 1891 
11901-11905 11910-11911 11916 11934 11937-11938 
11947-11950 11971-11973 12011-12013 12050-12057 
12102-12110 12112-12115 12117-12118 12144-12146 
12190-12191 12194-12196 12202-12210 12215-12217 
12225 12241-12253 12255-12258 12374-12377 12398- 
12401 12403-12405 12408-12409 12412-12419 12436 
12545-12546 12571-12574 12593-12597 12610-12612 
12625-12631 12637 12641-12645 12648-12654 12659- 
12662 12668-12669 12723 12785-12787 12869 12898- 
12899 13100-13106 13499-13528 13531-13539 13545- 
13559 13571-13573 13576-13580 13584-13588 13632- 
13633 13638-13641 13645-13651 13668-13672 13757- 
13759 13850-13853 13885-13887 13898 13918-13919 
13930 13994-13997 13999-14003 14044-14045 14058- 
14059 14061-14063 14092-14094 14105-14106 14170- 
14172 14192-14195 14199-14201 14209-14215 14227 
14236-14238 14261-14263 14283-14291 14307-14317 
14344-14345 14360-14369 14389-14392 14452-14455 
14570-14574 14604 14607-14609 14650-14651 14681- 
14682 14684-14704 14709-14719 14789-14791 14822- 
14838 14846-14847 14871-14874 14991-14992 14994- 
14996 14998-15002 15009-15024 15093.15095 15151- 
15157 15187-15189 15212-15215 15218-15219 15222- 
15224 15243-15248 15250-15251 15257-15259 15283- 
15286 15288-15289 15292-15293 15300-15301 15329- 
15340 15343-15344 15347-15359 15381-15385 15397- 
15398 15404-15407 15443-15453 15460-15461 15464- 
15465 15468-15472 15476-15478 15485 15491-15525 
15543-15544 15563-15564 15567-15577 15591-15592 
15606-15607 15623-15628 15661-15663 15688-15694 
15699-15700 15705-15708 15766-15771 15780-15788 
15855-15879 15890-15895 15902-15903 15961-15963 
15981-15982 15988-15990 16030-16043 16053-16058 
16060-16061 16096-16097 161 18-16120 16123-16128 
6130-16132 16135 16138-16139 16167-16172 16174- 
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NSOOCIO: <WO_017S067A3_IA> 



wo 01/(>75067 



PCT/USOl/08631 



Tissue 
origin 



RNA 
Source 



Library 
Name 



SEQ ID NOS: 



16176 16200 
16237 16290- 
16422-16429 
16479-16481 
16574-16577 
16643-16655 
16738-16739 
16765-16767 
16860-16870 
16925-16932 
17018-17023 
17132 17137- 
17203 17242 
17330-17332 
17462 17489- 
17926 17930- 
17955 17958- 
18030 18038 
18138 18269 
18516-18518 
18661 18668 
18760 18762 
18834 18846 
18907 18915 
18995 19001 
19055 19057 
19092 19096 
19220 19224 
19295-19296 
19331-19340 
19395-19402 
19464-19486 
19560-19562 
19627 19659- 
19699 19706- 
19771 19773- 
19856 19921- 
19946 19950 
19972-19981 
20087-20094 
20157-20181 
20244-20252 
20281-20282 
20330 20336- 
20405 20414- 
20479 20491- 
20545 20547 
20614-20615 
20646-20687 
20767 20789 
20849 20853 
20901 20927- 
20977-20984 
21062-21068 
21 133-21135 



-16201 16218 16224 
16295 16342-16344 
16451-16452 16456 
16496-16497 16501 
16614-16615 16623 
16710-16712 16714 
16742 16745 16747 
16812-16821 16836 
16878-16898 16903 
16946-16948 16967 
17067-17069 17074 
17142 17145-17146 
17244-17248 17263- 
17359-17360 17366 
17490 17571-17574 
17931 17933-17939 
17962 17995-18004 
18042 18055-18060 
• 18270 18403 18421- 
18533-18535 18621 
18672 18717-18726 
18766 18787-18793 
-18853 18857-18880 
-18933 18947-18950 
■19009 19012 19029- 
-19065 19068-19070 
-19101 19142-19147 
19254-19255 19257 
19306-19307 19310 
19345-19354 19375 
19422-19431 19446 
19510-19524 19526 
19564-1956619598 
19668 19670-19678 
19710 19727-19735 
19808 19813-19815 
19923 19926-19929 
19953-19957 19962- 
19995-20017 20026 
20099-20105 20111 
20189-20194 20198 
20257-20262 20265 
20286-20287 20289 
-20338 20345-20354 
•20417 20425-20431 
-20496 20505-20510 
20554-20568 20575- 
20625-20628 20631 
20689-20692 20708 
-20797 20801-20812 
-20854 20863 20865 
20932 20943 20948- 
20999-2100821016 
21076-2108721101 
21153-2115421157 



16225 16233-16235 
16350-16351 16359 
-16460 16470-16472 
-16504 16553-16556 
16628-16631 16635 
16723 16730-16733 
16748 16752-16753 
-16842 16854-16858 
16909 16911-16912 
-16974 16996-16999 
-17079 17115 17117- 
17149-17167 17202- 
17267 17284-17306 
17370 17396 17457- 
17857-17861 17922- 
17949-17950 17953- 
18020-18022 18029- 
18097-18134 18136- 
18422 18500-18501 
-18624 18651-18658 
18745-18749 18759- 
18806-18807 18829- 
18894-18896 18904- 
18964-18969 18993- 
19035 19045-19048 
19074-19080 19091- 
19159-19161 19211- 
19266-19267 19274 
-19312 19316-19317 
-19379 19385-19389 
-19448 19458-19461 
-19537 19539-19554 
-19601 19617-19619 
19683-19687 19698- 
19743-19748 19757- 
19819-19822 19855- 
19938-19939 19943- 
19963 19965-19967 
•20027 20053^20079 
-20112 20120-20154 
•20221 20231-20241 
-20270 20274-20278 
•20296 20299 20328- 
20357-20359 20401- 
20437-20471 20475- 
20514-20536 20542- 
20578 20607-20612 
-20636 20642-20643 
-20734 20739-20757 
20822-20823 20827- 
20879-20880 20890- 
-20949 20952-20954 
-21020 21032-21045 
-21111 21122-21127 
2116921171-21174 
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BNSOOCIO: <WO_01 75067 A3JA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








21 176-21193 21225-21226 21237-2124721253-21271 
2 1277-2 1280 21 284-2 1 294 2 1 297-2 1 298 2 1 326-2 1 334 
21343-21354 21377-21397 21410-2I4I421434-21439 
2 1 4 54-2 146121 480-2 1 4 82 2 1 4 85-2 150021 532-2 1 533 
2 1 554-2 1556 21 568-2 ] 572 2 1 647-2 1 655 2 1 7 1 2-2 1 724 
2 1 87 7-2 1 894 2 1 905-2 1 950 2 1 955-2 1 966 2 1 97 1 -2 1 972 
2 1 979-2 1987 21 989-22002 22007-220 1 8 22020-22029 
22040-22041 22045-22049 22056-22059 22074-22083 
22087-22127 22135-22138 22144-22156 22158-22159 

22 1 6 1 -22 1 75 22 1 95-22 1 98 22208-222 112221 8-22224 
22243-22245 22261-22270 22277-22299 22309 223 12- 
22313 22329-22332 22343-22346 22349-22351 22358- 
22359 22365-22371 22381-22382 22389-22392 22394- 
22398 22434-22435 22495 22531-22533 22545-22559 
22561-22568 22571-22581 22599-22602 22607-22609 
22625-22652 22671-22674 22700-22701 22707 22712- 
227 1 5 22730-2273 1 22743-22748 22767 22805-228 1 6 
22823-22827 22833-22834 22843-22845 22854-22856 
22881-22886 22916-22924 22939 22941-22947 22952- 
22953 22971 22977 22980-22986 23007-23028 23047- 
23052 23064-23067 23071-23073 23080-23083 23085- 
23086 23098-23 101 23125-23 136 23206-23209 23223- 
23225 23229-23233 23237-23239 23245 23329-23339 
23353-23354 23356-23360 23373-23374 23379-23381 
23392-23395 23400-23401 23415-23419 23422 23425- 
23430 23434-23447 23473-23486 23489-23490 23492- 
23498 23506-23507 23514 23543-23544 23549-23565 
23587-23598 23682-23686 23704 23718-23721 23731- 
23736 23742 23762-23763 23768-23805 23810-23819 
23827-23835 23839-23842 23845-23848 23882 23941- 
23956 23959 23999-24001 24005-24011 24014-24018 
24021-24024 24029-24033 24035-24040 24130-24144 
24495-24498 25085-25090 25114-25126 25258-25297 
25306-25308 25314-25318 25322-25330 25334-25337 
25359-25363 25376-25377 25382-25401 25403-25407 
25410-25413 25849-25852 26029-26031 26196-26199 
2621 7-2621 8 26258-26259 26265 26280 26284 26294- 
26302 26310-26314 26327 26332-26337 26354-26355 
26359-26365 26369 26373-26374 26378-26385 26395 
26406-26407 26409-2641 1 26423 26425-26427 26429 
26448-26452 26465-26466 26469-26546 26604-26606 
26657-26659 26667-26668 26678-26680 26705-26707 
26732 26737 26742 26748-26754 26831 26842 26844- 
26845 26860-26862 26873-26875 26879 26888-26890 
27012-27014 27028-27029 2709 1 27 1 00-27 1 02 27 1 22- 
27128 27] 47-27 1 49 27 1 93-27200 272 1 8 27247-2725 1 
27261-27265 27269-27270 27304-273 14 2741 1-27431 
27435-27440 27455 27463-27466 27476-27477 27498- 
27500 27504-27507 27520-27521 27544-27545 27548- 
27554 27557-27564 27574-27577 27602-27606 27624- 
27634 27649-27654 27662-27689 27702-27706 27729- 

977^0-777^6 777R4-77788 777Qn OIIQA. 77700 

27802 27809-27813 27816-27820 27830-27838 27840- 
27847 27853-27856 27865-27868 27890-27892 27938- 
27939 28001-28004 28018 28050-28086 28092 28095- 
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BNSDOCID: <WO ^0175067A3^IA> 



wo (H/075067 



PCT/US01/«Sf.31 



Tissue 
origin 



RNA 
Source 



Library 
Name 



SEQ ID NOS: 



28132 
28219 
28345 
28728 
29249 
29332 
29472 
29875 
30221 



28138- 
28221 
28415- 
■28731 
-29270 
-29337 
29594- 
29940- 
-30223 



28156 
28272 
28417 
29225 
29272 
29341 
29604 
29953 



28169- 
28276 
28458- 
-2923 1 
29276 
29358 
29611- 
30135- 



28172 
28286 
28460 
29234- 
29288 
29378 
29613 
30140 



28186 28192- 
28315-28319 
28464 28549- 
•29241 29244- 
■29289 29304- 
■29379 29444 
29718-29721 
30184-30199 



28198 
28324- 
28555 
■29245 
■29308 
29468- 
29872- 
30205 



adult brain 



Clontech 



ABROll 



2458 6140-6143 7200-7201 8512-8513 9550-9551 9905- 
9908 11274-11275 12194-12196 12642-12644 14261- 
14263 17937-17938 18029-18030 18136-18138 18421- 
18422 18535 19503 19814-19815 19921-19923 20505- 
20509 20614-20615 20681 22243-22245 22399-22404 
27067-27070 27100-27102 28361-28362 29339-29340 
29343-29345 30218-30220 



adult brain 



BioChain 



ABR012 



315-316 2926 5919-5921 7778-7783 7794 7972-7975 
9552-9554 10277 10306 10873-10875 12555-12559 
14261-14263 14650-14651 15326-15328 16548-16549 
16652 17454 19814-19815 20437-20440 21123-21127 
21587-21646 21978 22358-22359 22663-22664 23358- 
23360 23827-23833 26879 27067-27070 29339-29340 
29432-29435 30I4I-30142 



adult brain 



Invitroge 
n 



ABR013 



1476-1477 2814-2815 3221-3222 4795-4809 4970 7815- 
7818 9864-9866 10277 10638-10639 12194-12196 
13638-13641 13918-13919 14261-14263 17454 19012 
19207-19208 19814-19815 19972-1998020718-20725 
21467-21469 22040-22041 22098-22100 23063 23761 
25322 26205-26206 26732 26853-26854 27179 27729- 
27739 



adult brain 



Invitroge 
n 



ABT004 



51-52 255-256 315-316 428 466-467 654-655 785-786 
832-836 847-848 895-898 949-950 1001-1003 1097-1098 
1131-1133 1136-1139 1142-1152 1165-1189 1192 1194- 
1200 1202 1273-1279 1359 1432-1435 1453-1454 1470 
1569-1570 1644-1645 1902 1925-1927 2134-2135 2416 
2471-2474 2663-2665 2675-2678 2724-2726 2826-2827 
2886-2887 2923-2924 3266-3267 3352 3377 3477-3478 
35 12-35 14 3522-3523 3685 4 1 47-4148 4486-4487 4515- 
4516 4562-4573 5073 5139 5291-5294 5493-5494 5695- 
5698 5700 5803-5804 5863 5872 5899-5902 5929 6029- 
6035 6166-6168 6293-6296 6488-6489 6551-6567 7216- 
7219 7421-7423 7426-7442 7615-7617 7671-7673 7678- 
7680 7693-7694 7916-7920 8010-8012 8020 8049-8056 
8162 8184-8185 8253-8257 8323-8327 8363-8364 8370 
8484-8486 8502-8503 8917-8918 9005-90069306-931 1 
9339 9391-9392 9522-9525 9585 9664-9665 9794-9795 
9828 9833-9834 9986-9988 10032 10254-10261 10263- 
10264 10268-10272 10278 10312 10449-10453 10498- 
10503 10520-10522 10603-10606 10638-10644 10835- 
10839 10877-10878 10881-10883 10899-10900 10919- 
10922 10986-11005 11222-11224 11274-11275 11 302- 
11303 11406-11407 11669-11671 11673 11679 11715- 
11716 11840 12194-12196 12430-12431 12470-12471 
12562-12563 12671-12672 12720-12722 12785-12787 
13100-13106 13918-13919 13999-14003 14044-14045 
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BNSOOCIO: <W0 ^0175067A3JA> 



wo 01/075067 



PCT/USO J 708631 



Tissue 
oriijin 



RNA 
Source 



Library 
Name 



SEQ ID NOS: 



14098-14099 14117-14122 14141-14142 14166-14168 
14227 14264-14265 14360-14369 14604 14714-14717 
14981-14983 15019-15024 15112 15257 15292-15297 
15329-15331 15381-15385 15397-15398 15408-15414 
15543-15544 15869-15870 15884-15885 15896-15900 
16121-16128 16168-16171 16174-16176 16233-16235 
16408-16409 16498-16500 16570-16573 16609-16613 
16624-16625 16702-16703 16716-16723 16738-16739 
16851-16853 17268-17274 17292-17296 17454 17956- 
17962 18536-18537 18624 18717-18722 18730-18732 
18750-18756 18796 18842-18845 18897-18898 18925- 
18933 18964-18969 18989-18990 19012 19074-19080 
19148 19207-19208 19213-19220 19224 19253 19260- 
19262 19274 19306-19312 19316-19317 19351-19354 
19363-19364 19407-19411 19432-19434 19441 19511 
19522-19524 19526-19529 19574-19578 19663-19666 
19700-19705 19709-19710 19736-19742 19800-19803 
19814-19815 19921-19923 19933-19937 19939 19950 
19972-19981 20099-20102 20104-20105 20137-20148 
20 1 5 1 -20 1 54 20 1 57-20 1 64 20 1 67-20 1 7 1 20200-20207 
20229-20230 20241 20257-20262 20271-20278 20281- 
20282 20289 20305-20307 20437-20440 20447-20451 
20497-20498 20514-20520 20524-20535 20537-20541 
20559-20562 20575-20578-20625-20628 20649-20652 
20681 20683-20685 20698-20707 20712-20713 20806- 
20812 20824-20843 20865 20868-20871 20879-20880 
20890-20900 20927-20928 20957-20962 2 1 026 2 1 101- 
21111 21123-21127 21153-21154 21171-21174 21197- 
2119821229-2123221241-21 247 2 1 263-2 1 266 2 1 284- 
21296 21377-21397 21454-21457 21495-21500 21729- 
21733 21788-21799 21899-21902 2191 1-21912 21917- 
21921 21924 21936-21938 21958-21966 22007-22015 
22019 22030-22034 22037-22039 22045-22046 22080- 
22088 22092-22094-22097 22101-22107 22135-22138 
22165-22168 22200-22203 22243-22245 22261-22264 
22277-22289 22303-22309 22381-22382 22405-22408 
22553-22558 22566-22568 22607-22617 22661-22662 
22730-22731 22823-22827 22907-22908 22941-22947 
22952-22953 23059-23060 23080-23083 23085-23090 
232 1 2-232 1 5 23229-23233 2325 1 2332 1 -23327 23399 
23412-23414 23425-23427 23473-23474 23483-23485 
23692-23693 23762-23763 23845-23848 23882 23890- •. 
23902 23999-24001 24005-2401 1 24056 24481-24490 
25085-25090 25319-25322 25331-25335 25366-25369 
25374-25375 25403-25407 26140-26143 26189-26194 
26205-26206 26258-26259 26327 26337 26349-26352 
26354-26355 26357 26394 26406-26407 26469-26470 
26476-26477 26604-26606 26737 26860-26862 27100- 
27102 27218 27225 27261-27265 27304-27305 27497 
27510-2751 1 27544-27545 27555-27556 27562-27563 
27588 27602-27606 2 7649-27654 27726-2772 8 27805- 
27806 278 1 9-27820 28099-28 1 00 28 1 89-28 1 90 28 1 99- 
28203 28468-28484 2851 1-28513 28580-28595 28910- 
28913 29288-29289 29363 29718-29721 30085-30087 
30135-30140 30224-30232 30236-30239 



no 



3NS00CI0: <WO_017S067A3_IA> 



wo 01/075067 




PCTAJSOl/08631 



Tissue 
origin 


RNA 
Source 


Library' 
Name 


SEQ ID NOS: 


cultured 

preadi- 

pocytes 


Stratagen 
e 


ADPOOl 


180-181 221 333-335 373-374 395 398-399 461-463 534- 
535 576-578 619-620 716-717 1097-1098 1235-1237 
1240-1241 1453-1454 1474 1705-1714 1912-1913 2015- 
2018 2058 2513 2599-2603 2724-2726 2814-2815 2923- 
2914 2975-2977 3374-3376 3414-3417 3433 3481-3482 
3518-3520 3624 3789-3794 3916-3925 3949-3953 4515- 
4516 4555-4556 4562-4568 4581-4582 4785-4789 4854- 
4862 5190-5191 5572-5573 5580-5586 5768-5772 5802 
5899-5902 5980-5984 6403-6404 6851 7209-7212 7447- 
7449 7534-7535 7604-7605 7615-7617 7630-7636 7695- 
7696 7745-7746 7757-7759 7771 7806-7808 7821 81 13- 
81 14 8137-8141 8347-8348 8351-8360 8368-8369 8466- 
8476 8497-8499 8607-8609 8612-8616 8723-8732 8762- 
8766 8995-8996 9007-9008 9013-9017 9040-9042 9267- 
9268 9287-9290 9306-931 1 9482-9485 9522-9525 9531 
9735-9742 9826 10253-10261 10277 10490-10493 
10516-10518 10899-10900 10907-10910 1 1 135 11339- 
11344 11399-11402 1 1416-11418 1 1431-1 1432 1 1465- 
11466 11561-11562 1 1568-11571 11711-11712 11731- 
11734 11739-11740 11780-11782 11835-11836 11873- 
11875 12150-12151 12171-12172 12194-12196 12361 
12432-12433 12470-12471 12545-12546 12601-12602 
12640 12642-12644 12755-12759 12939-12943 12997- 
12999 13077-13079 13556-13559 13592-13595 13629- 
13631 13638-13641 13873-13875 13885-13887 14058- 
14059 14261-14263 14274-14276 14283-14288 14694- 
14701 14784 14818-14820 15070 15100-15109 15182- 
15183 15257 15302-15303 15326-15328 15439-15442 
15545-15546 15588-15589 15600-15601 15658-15660 
15869-15870 16190 16345-16349 16545 16558-16562 
16642 16652 16836-16842 16851-16853 17242 17286- 
17291 17330-17332 17335-17339 17454-17464 17958- 
17962 18015-18016 18029-18030 18061 18069-18072 
18230-18239 18500-18501 18625-18626 18644-18650 
18655-18658 18673-18677 18771-18772 18778-18780 
18789 18796 18894-18896 18925-18933 18964-18969 
18975 18989-18990 19045-19048 19096-19101 19207- 
19208 19223 19251-19252 19266-19267 19273 19316- 
19317 19351-19354 19362-19364 19370 19372-19374 
19387-19389 19395-19400 19407-19411 19422-19434 
19442-19444 19515-19521 19564-19566 19670-19671 
19736-19742 19804-1980819813-19815 19819-19822 
19921-19923 19933-19938 19953-19957 19972-1998*5 
20099-20 1 03 20 1 3 0 2 0 1 6 1 -20 1 64 20 1 89-20 1 94 20226- 
20228 20231-20234 20257-20270 20286-20287 20289 
20328-20330 2036020415-20417 20432-20440 20447- 
20451 20456-20468 20537-20545 20554-20557 20563- 
20567 20625-20628 2063 1-20634 20676-20680 20686- 
20687 20733-20734 20747-20751 20767 20824-20826 
20836-20843 20858-20862 20865 20927-20928 20957- 
20962 2099 1 2 1 0 1 5 2 1 062-2 1 066 2 1 076-2 1 087 2 1 1 22 
21 157-21 169 21 181-21 193 2121 1-21215 21225-21226 
2 1 272-2 1 274 2 1 277-2 1 280 2 1 297-2 1 303 2 1 463-2 1 465 
2 1 780-21 787 2 1 9 1 1 -2 1 9 1 2 2 1 958-2 1 96 1 2 1 978 22003- 
22006 22020-22025 22040-22041 22048-22049 22062- 
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wo 01/075067 




Tissue 
origin 



KNA 
Source 



adrenal 
gland 



Library 
Name 



Clonlech 



PCT/USOl/08631 



SEQ ID NOS: 



ADR002 



22073 22080-22083 22092-22094 22 1 20-22 12 7 2214]-" 
22 1 43 22 1 69-22 1 70 22208-222 1 1 22225-22226 22250 
22265-22270 22277-22289 22314-22317 22323-22328 
22349-22350 22358-22359 22362-22364 22661-22664 
22669-22670 22698-22701 22726-22727 22852-22853 
22870-22874 22969-22970 22978-22979 23046-23050 
23066-23067 23070 23098-23 1 01 232 1 8-232 1 9 23229- 
23233 23236 23252-23256 23358-23360 23379-23385 
23448-23450 23508-23509 23704 23726-23730 23760- 
23761 23764 23770 23798-23799 23802-23805 23845- 
23848 23890-23902 23959 23990-23992 23999-24001 
243 1 3-243 1 4 25085-25090 25336-25337 25340-25341 
25374-25375 254 1 6-254 1 7 25680-25686 25986-2601 6 
26024-26028 26266 263 1 0-263 14 26327 26337 26409- 
26410 26421-26422 26607-26609 26684 26705-26707 
26755-26756 26860-26862 26873-26878 27150-27151 
27261-27265 27269-27270 27729-27739 27750-27756 
27825-27826 27861-27864 27890-27892 27989-27990 
28099-28 1 00 28 1 86 283 1 5-283 1 6 28365-28370 28407- 
28415 28424 28426-28428 28450-28453 28464 28617- 
28627 28787-28789 29096-29101 29304-29308 29328- 
2933 1 29354-29357 29508-295 1 8 29663-29672 29926- 
29935 29960-29961 30141-30142 30218-30220 



48-49 51-52 329-330 332 546-547 635 652 656 694-695 
864-867 901-904 1 005 1 058 1158-1161 1273-1279 1453 
1454 1516-1519 1551 1608-1610 1651-1652 1654-1656 
1661-1675 1705-1714 1914 1990 2015-2018 2058 2306 
2383-2388 2393-2395 2417-2422 2517-2518 2540-2541 
2599-2603 2675-2678 2695-2698 291 1 -29 12 2923-2926 
2951-2955 2983-2986 3000 3004 3 107-3 108 3322-3323 
3365 3441-3442 3605-3607 3649-3653 3693 3781-3784 
3871-3872 3939-394 1 4053-4054 4 1 56-4 15741 65-4 1 70 
4413-4414 4515-45164542 4550-4551 4581-4582 5057- 
5059 5109-51 15 5285-5287 5376-5378 5480-5482 5538- 
5540 5695-5698 5766-5767 5802 5946 601 1-6021 6081- 
6082 6166-6168 6223-6225 6299-6300 6339-6340 6403- 
6404 6454-6458 6852 6857-6858 7209-7212 7228-7237 
7258-7263 7407-7414 7461-7464 7536-7541 7611-7612 
7630-7636 7657-7659 7681-7687 7693-7694 7745-7746 
7757-7759 7794 7806-7808 7823 7890 7957 7984-7985 
7990-7992 8020 8025-8026 8069-8070 8079 8145-8156 
8233 8301-8309 8370-8374 8430-8433 8461-8464 8504- 
8505 8539-8542 8607-8609 8688 8736-8737 8758-8759 
8762-8766 8982-8983 9002-9004 9072-9074 9456-9458 
9460 9472-9474 9526-9530 9535-9537 9617-9626 9675 
9733-9738 9743-9744 9770-9771 9780-9781 9794-9795 
9828 9851-9853 9923-9924 9945 9965-9968 9984-9985 
10015-10016 10263-10264 10273-10274 10277 10279- 
10280 10311 10320-10323 10513-10515 I0531-I0532 
10543-10549 10592-10594 10603-10606 10627 10640- 
10644 10780-10782 10870-10872 10881-10883 10891- 
10893 10906 10913-10914 1 1081 11297-11299 11405- 
11407 11465-11466 11546 11582-11583 11612-11639 
11669-11671 11809 1 1901-11907 11918-1 1920 1 2194- 
12196 12202-12205 12237-12238 12256-12257 12259- 
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0175067A3JA> 




PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








12262 12455-12459 12470-12471 12486-12540 12545- 
12561 12590-12592 12601-12602 12723 12785-12787 
12943 12968-12969 12997-12999 13077-13079 13581- 
13583 13592-13595 13638-13641 13665 13676 13931- 
13933 14170-14172 14257-14263 14304-14305 14360- 
14369 14456-14458 14604 14661-14662 14684-14685 
14789-14791 15025-15069 15098-15099 15218-15219 
15243-15248 15250-15251 15258-15259 15290-15291 
15329-15331 15392-15396 15406-15407 15412-15414 
15526-15527 15536-15537 15578-15580 15688-15694 
15906-15907 15961-15963 15988-15990 161 18-16120 
16174-16176 16226-16227 16350-16351 16365-16366 
16461-16464 16508-16511 16600 16623 16636-16637 
16643-16648 16749-16753 16851-16853 16894-16896 
16911-16912 16933-16937 17042-17057 17067-17069 
17255-17256 17264-17267 17292-17296 17372-17374 
17441-17450 17454 17569-17570 17583-17584 17958- 
17962 18005-18006 18029-18030 18065 18412-18418 
18421-18425 18500-18501 18577-18578 18587-18616 
18619-18620 18644-18650 18691-18692 18723-18726 
18738-18758 18762-18766 18789 18796 18836-18838 
18856 18899-18903 18910 18934-18935 18975 18983- 
18985 18989-18990 19001-19004 19062-19065 19071- 
19080 19211-19212 19228-19229 19257 19271-19272 
19350-19354 19363-19364 19370 19401-19402 19407- 
19411 19415-19417 19422-19431 19487 19514 19560- 
19565 19604-19607 19620-19622 19656-19657 19659- 
19661 19667-19668 19683-19687 19693 19698 19700- 
19708 19727-19732 19759-19763 19800-19808 19814- 
19815 19855-19856 19915-19920 19933-19937 19943- 
19946 19965-19967 19972-19980 20029-20043 20072- 
20073 20 1 06-20 110 201 46-20 1 50 20 1 6 1 -20 1 64 20 1 67- 
20171 20189-20197 20208-20214 20219-20221 20235- 
20240 20243 20250-20252 20265-20273 20305-20307 
20321-20324 20328-20330 20361 20366-20368 20401- 
20405 20415-20417 20437-20440 20485-20490 20505- 
20510 20514-20523 20547-20553 20569-20574 20607- 
206 1 2 20676-20680 207 1 0-207 1 1 20727-20732 20758- 
20766 20788-20791 20819-20821 20836-20849 20855- 
20857 20866-20867 20926 20938-20942 20948-20949 
20963-20972 2 1 005-2 1 008 2 1 072-2 1 087 2 1 1 4 1 -21 1 42 
21157-21169 21171-21174 21208-21210 21241-21247 
21377-21397 21410-21414 21451-21453 21480-21482 
2 1 485-2 1 494 2 1 647-2 165521881-2188521 899-2 1 902 
2 1 958-2 1 96 1 2 1 973-21 974 2 1 983-2 1 987 22007-220 1 5 
22026-22029 22035-22036 22070-22073 221 15-221 19 
22 1 28-22 1 34 22 1 4 1 -22 1 43 22 1 52-22 1 56 22 1 69-22 1 70 
22 1 87-22 1 92 22 1 95-22 1 98 22204-22207 222 1 8-22224 
22261-22276 22284-22289 22292-22299 22303-22308 
22312-22313 223 18 22358-22359 22365-22371 22373 
22375-22376 22409-224 10 22433-22435 22455-22465 
22495 22561-22568 22625-22628 22671-22674 22690 
22696-22697 22700-22701 22737-22739 22760-22762 
22810-22816 22823-22827 22857-22858 22887-22891 
22954 23046 23051-23052 23071 23252-23256 23329- 
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wo ()l/075()67 
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Tissue 
origin 



RNA 
Source 



Library 
Name 



SEQ ID N'OS: 



23337 23356 
23599 23704 
23871-23875 
240 18 24021 ■ 
24446-24448 
25323-25325 
26237-26239 
26385 26428- 
26559-26560 
26676-26677 
26854 27158- 
27401-27410 
27600-27601 
27826 27890- 
28424 28446 
29345 29940 
30156 30189- 



-23357 
23731 
23878 
■24024 
25085 
25705 
26252 
-26429 
26563 
26746 
■27163 
27441- 
27649- 
27892 
28448 
29949 
30194 



23439- 
-23736 
-23880 
24056 
-25090 
-25715 
26258- 
26431 
-26566 
26748- 
27209- 
-27445 
-27654 
27929 
28458- 
29954- 



-23447 23488 
23827-23833 
23882 23890 
24130-24144 
25289-25290 
26024-26028 
■26259 26361- 
26469-26470 
26596-26601 
■26754 26804- 
•27213 27379- 
27520-2752 ! 
27697 27812- 
28050-28059 
28460 29328- 
29955 30135 



23499 
23845 
-23902 
24194- 
25293 
26033 
-26365 
26479- 
26665 
-26805 
-27380 
27544- 
-27813 
28095- 
29331 
30140 



23505 
23848 
24014- 
■24196 
-25297 
-26049 
26383- 
■26545 
-26666 
26853- 
27383 
-27545 
27825- 
28096 
29343- 
30150- 



adult heart 



GIBCO 



AHROOI 



30 42-44 51-52 124-125 156 180-181 192 197-200 202- 
203 221 227-230 260 294-301 315-316 324-325 329-330 
332-335 373-374 395-397 408-411 414-421 425-427 505 
515-517 529 576-578 605-606 660 685-688 716-722 738- 
740 825 845-846 849-851 891 895-898 901-904 914 919- 
931 934-936 1001-1003 1005 1028 1047 1071 1092-1094 
1097-1098 1 158-1161 1 185-1 187 1235-1237 1240-1241 
1243-1245 1249-1262 1280-1282 1302-1303 1306 1312- 
1313 1418-1419 1424-1429 1431 1453-1454 1467-1470 
1474 1476-1477 1483 1488-1489 1569-1570 1608-1610 
1618 1626 1667-1668 1692-1693 1792-1794 1828 1866- 
1872 1905-1907 1912-1913 1925-1927 1943 1961-1962 
1986-1 987 1 990- 1 992 2036 2222-2226 2272-2276 234 1 - 
2343 2393-2395 2404-2406 2440-2444 2471-2474 2565- 
2566 2570-2574 2599-2603 2625 2675-2678 2692-2694 
2706 2861 2864 2867-2868 2912 2923-2924 2926 2975- 
2977 2988-2989 2993 3001 3006-3008 3090 3126-3 127 
3 1 5 1 -3 1 54 3 1 6 1 -3 1 63 3205-3207 3223-3225 3228 3276- 
3277 328 1 -3287 3326-333 1 3374-3377 3392-3396 3433 
3435-3442 3452-3454 3507 3531-3534 3620-3621 3661- 
3663 3693 3729-3730 3770-3772 3789-3794 3834-3835 
3930 3939-3941 3949-3953 4067-4072 4091-4096 4124- 
4126 4141-4143 4338-4341 4354-4355 4420-4421 4469- 
4470 4515-4516 4525 453 1 -4533 4555-4556 4562-4573 
4579 4581-4582 4600-4601 4623-4643 4651 4663-4665 
4675-4680 4698-4699 4785-4789 4825-4826 4833-4836 
4857-4861 4971-4974 4989-4991 5057-5059 5074-5081 
5084-5085 5138 5246 5253-5266 5335-5336 5362-5363 
5474-5477 5519-5521 5530-5531 5557-5560 5567-5568 
5580-5583 5700 5743-5747 5754-5757 5802 5805-5807 
5827-5828 5875-5879 5919-5921 5939-5941 5965-5966 
5973-5975 5977-5978 5980-5984 6084 6135-6136 6166- 
6168 6209-621 1 6284 6389-6392 6400 6403-6404 6450- 
645 1 6523-6526 655 1 -6567 6622 6674-6675 6773-6778 
7209-7212 7236-7240 7256-7263 7283-7284 7481 7536- 
7541 7557-7559 7580-7597 761 1-7612 76 1 5-76 1 7 7620- 
7621 7630-7636 7671-7673 7678-7689 7695-7696 7701- 
7703 7726-7727 7729-7741 7745-7746 7757-7759 7778- 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








7783 7787-7794 7798-7801 7806-7808 7815-7818 7822 
7890 7906-7912 7921-7925 7972-7975 7977-7983 7994 
7999-8001 8008-8009 8013-8016 8020 8069-8070 8077- 
8079 8084-8085 8090-8093 8098-8100 8107-8108 81 12- 
8114 8117-8121 8137-8141 8145-8151 8187-8200 8247- 
8248 8250 8297-8300 8310 8342-8360 8368-8369 8409- 
8414 8434-8452 8466-8476 8497-8499 8512-8513 8539- 
8542 8612-8616 8688 8698-8700 8751-8753 8758-8759 
8762-8766 8768-8779 8919-8933 8978-8981 9013-9017 
9031-9036 9040-9045 9049-9067 9196-9200 9306-93 1 1 
9321-9323 9331-9333 9391-9392 9395-9396 9427-9428 
9443 9472-9476 9478-9481 9487-9488 9491-9493 9506- 
9509 9517-9518 9529-9531 9535-9537 9581-9584 9593 
9603-9604 9617-9626 9659 9726-9727 9729-9731 9735- 
9744 9794-9795 9799-9800 9803-9807 9826 9828-9832 
9851-9852 9857-9861 9874-9895 9916-9920 9923-9924 
9969-9980 9984-9985 9997-10009 10012 10017-10019 
10025-10026 10033-10040 10161-10163 10167-10172 
10262 10268-10274 10277 10306 10326-10328 10451- 
10453 10470-10473 10484-10489 10491-10493 10498- 
10503 10519 10537-10538 10551-10554 10592-10594 
10600-10606 10612-10614 10628-10630 10870-10875 
10877-10878 10881-10883 10894 10901-10902 10913- 
10914 10931-10933 10976-10978 1 1021 1 1066-1 1068 
11123-11124 11202-11207 11291-11299 11308-11310 
11314-11315 11321 11326-11327 1 1345-11350 11372- 
11396 11468-11474 11476-11478 11495 11515-11517 
11538-11540 11546 11565-11567 11579-11581 11609 
11644-11648 11658-11659 11711-11712 11714-11720 
11731-11734 1 1745-11748 11780-11782 11803-11804 
11809 11835-1 1837 11901-11905 11921-1193011941- 
11944 11951 11977-11978 12023-12041 12050-12056 
12117-12118 12131-12132 12135-12137 12140 12150- 
12151 12173 12192-12196 12202-12208 12256-12258 
12361 12374-12401 12455-12459 12470-12471 12475- 
12476 12555-12559 12573-12574 12590-12596 12637 
12642-12644 12655-12658 12668-12669 12723 12725- 
12727 12755-12759 12785-12787 12796-12798 12805- 
12806 12872-12881 12970-12972 12978-12981 12997- 
12999 13077-13079 13545-13548 13563-13564 13567- 
13568 13576-13579 13592-13597 13652-13659 13674- 
13675 13873-13875 13898 13916-13919 13954-13956 
14023-14026 14036-14037 14044-14045 14048-14053 
14058-14060 14129 14137-14138 14166-14168 14192- 
14195 14209-14215 14236-14238 14264-14265 14283- 
14288 14304-14305 14355-14356 14360-14369 14498- 
14501 14604 14640-14644 14650-14651 14684-14685 
14702-14704 14709-14717 14846-14847 14991-14992 
15013-15024 15172-15173 15182-15183 15190-15191 
15218-15219 15243-15251 15253-15255 15257-15259 
15283-15286 15290-15291 15298-15299 15323-15324 
15336-15340 15344 15399 15412-15414 15530-15531 
15568-15572 15576-15577 15588-15589 15614-15616 
15631-15632 15699-15700 15766-15771 15855-15857 
15863-15870 15881-15885 15925-15931 15988-15990 
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16075-16079 16110-16112 16137 16141-16143 16226- 
16227 16350-16351 16365-16366 16403-16407 16465- 
16466 16473-16481 16496-16497 16508-16511 16520- 
16529 16536-16539 16600 16602-16611 16619-16621 
16623-16625 16636-16637 16642 16652 16700-16701 
16704-16705 16716-16723 16836-16842 16875-16877 
16894-16896 16911-16912 16934-16939 16949-16953 
17036-17041 17105-17106 17116-17118 17124-17126 
17131-17132 17232 17242 17292-1729617330-17332 , 
17335-17339 17451-17456 17571-17574 17857-17861 
17958-17962 18001-18003 18015-18016 18029-18030 
18136-18138 18400-18402 18405-18406 18421-18425 
18490-18491 18495-18501 18533-18537 18583-18584 
18625-18626 18629-18632 18644-18658 18668-18670 
18673-18677 18689-18693 18717-18726 18729-18732 
18745-18749 18759-18761 18771-18783 18789-18793 
18796 18802-18804 18806-18807 18811-18813 18822- 
18834 18839-18845 18856-18880 18882-18888 18897- 
18903 18915-18921 18923-18939 18941-18942 18944- 
18950 18955-18959 18964-18969 18975-18977 18993- 
1 8995 1 9005- 1 9009 1 90 1 3- 1 90 1 8 1 9029- 1 9039 1 9049- 
19053 19055 19057-19058 19062-19083 19090 19096- 
19101 19134 19153 19207-19210 19213-19220 19226- 
19227 19251-19252 19254-19255 19260-19262 19266- 
19267 19295-19296 19306-19307 19316-19317 19345- 
19364 19370 19373-19374 19380-19400 19407-19411 
19415-19417 19422-19434 19438-19444 19454-19455 
19462-19463 19467-19486 19503 19526-19529 19536 
19560-19562 19564-19566 19586 19604-19607 19656- 
19657 19663-19668 19672-19673 19688 19693 19727- 
19748 19759-19767 19772-19808 19814-19815 198 19- 
19822 19921-19929 19933-19939 19943-19946 19965- 
19967 19972-19980 20029-20043 20048-20063 20069- 
2007 1 20087-20094 20 1 06-20 1 1 0 20 1 1 4-20 1 20 20 1 30 
20133-20148 20151-20154 20161-20164 20167-20171 
20182-20197 20208-20214 20235-20241 20244-20253 
20257-20262 20265-20270 20274-20278 20281-20282 
20289 20299 20305-20307 203 1 6 20321-20324 20336- 
20341 20345-20354 20393-20405 20411 20414-20417 
20425-20431 20437-20474 20476-20479 20485-20494 
20505-20509 20514-20535 20554-20557 20559-20578 
20614-20619 20625-20630 20646-20648 20676-20681 
20683-20685 20698-20707 20710-20713 20718-20725 
20727-20734 20747-20751 20767 20788 20792-20797 
20806-20812 20836-20849 20863 20865 20871 20879- 
20880 20897-20900 20926 20929-20932 20938-20942 
20948-20949 20951 20963-20972 20977-20988 20999- 
2 1 004 2 1 01 5-2 1 020 2 1 027-2 1 045 2 1 060-2 1 066 2 1 072- 
21075 21 101-21 104 21 123-21 127 21 137-21 142 21 145- 
21151 21157-21169 21171-21174 21181-21193 21202- 
2 1 207 2 1 227-2 1 228 2 1 233-2 1235 2 1 237-2 1 266 2 1 277- 
z 1/94 id 1 JU 1-/ 1 JUj ZijjI-Z Zij/ 1-1 My 1 2. MUo- 
2 1 409 2 1 434-2 1 439 2 1 446-2 1 453 2 1 463-2 1 465 2 1 467- 
21469 21480-21482 21485-21491 21529-21530 21587- 
2 1 655 2 1 88 1 -2 1 885 2 1 892-2 1 894 2 1 925-2 1935 2 1 955- 
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origin 
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Name 


SEQ ID NOS: 








2 1 968 2 1 97 1 -2 1 974 2 1 978-2 1 987 2 1 995-2 1 999 22003- 
22015 22019-22025 22030-22034 22040-22044 22047 
22050-22055 22060-22061 22070-22076 22098-22107 
22 1 20-22 1 27 22 1 35-22 1 3 8 22 1 4 1 -22 1 43 22 1 52-22 1 56 
22 1 60 221 65-22 1 75 22 1 87-22 1 92 22 1 95-22 1 98 22208- 
222 1 1 222 1 8-22226 22246-22249 2225 1 -22252 2226 1 - 
22276 22284-22289 22300-22302 223 1 0-223 1 8 22323- 
22328 22343-22350 22352-22356 22358-22359 22365 
22373 22383-22388 22409-224 10 22495 22553-22559 
22571-22581 22607-22609 22625-22628 22634-22636 
22644-22651 22653-22654 22665-22667 22690 22700- 
22701 22730-22731 22760-22762 22768-22770 22805- 
228 1 6 2282 1 -22822 22843-22845 22857-22858 2288 1 - 
22891 22899-22900 22911 22923-22924 22941-22950 
22952-22954 22969-22970 22973 22977 22980-22989 
22991-22994 22998 23046-23055 23059-23060 23063- 
23067 23070-23071 23094-231 1 1 23 138-23140 23201- 
23202 23206-23209 23212-23215 23220-23221 23229- 
23233 23235-23236 23251-23256 23279-23281 23356- 
23360 23373-23377 23379-23385 23399 23415-23421 
23433 23473-23474 23486-23487 23489-23490 23492- 
23493 23495-23496 23506-23513 23519-23520 23543- 
23544 23555-23565 23599 23673-23674 23691 23704 
23726-23736 23760-23763 23771-23780 23798-23799 
23802-23805 23827-23833 23836-23837 23849-23852 
23878-23880 23890-23892 23959 23990-23992 24014- 
240 1 8 2402 1 -24025 24056 252 1 3-252 1 9 25279-25290 
25307-25308 25313 25331-25335 25340-25343 25347- 
25354 25383-25401 25403-25407 25534-25536 26024- 
26028 26195-26199 26205-26208 26237-26239 26248- 
26252 26258-26261 26266-26267 26273-26280 26285- 
26290 26305-26306 26327-26328 26337 26361-26365 
26369 26373-26374 26389-26393 26395 2641 1 26423 
26460-26463 26469-26470 26479-26545 26563-26566 
26603 26665-26666 26681-26683 26698-26699 26737 
26748-26754 26788-26789 26804-26805 26832 26843- 
26845 26850-26857 26860-26862 26876-26879 26882- 
26884 26980-26984 26988 27037-27038 27040-27043 
27052 27067-27070 27080-27090 27092 27129-27132 
27 1 50-27 1 5 1 27 1 54-27 1 5 5 27 1 73-27 1 74 27 1 93-27200 
27209-27213 27229-27232 27247-27251 27269-27270 
27275-27276 27283-27287 27304-27305 27343 27348- 
27353 27379-27380 27438 27501-27507 27510-275 1 1 
27544-27545 27551-27554 27560-27564 27600-27601 
27636-27639 27649-27654 27662-27672 27700-27701 
27729-27739 27750-27754 27807-27808 27821-27822 
27861-27864 27896-27927 27986 27989-27990 28001- 
28003 28012-28017 28095-28096 28099-28100 28108- 
28121 281 42-28 145281 60 28 1 86 28286 28290-28292 
283 1 1 -283 1 3 283 1 5-283 1 6 28324-28345 28361-28362 
28421-28424 28426-28428 29265-29267 29278-29283 
29328-29337 29339-29340 29343-29345 29354-29357 
29508-295 1 8 29594-29604 zy / 1 6-zy /z i zvy i y i.^-fi.i. 
29940-29953 29960-29961 30141-30142 30150-30156 
30184-30199 30218-30220 30233-30235 30243-30252 
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Library 
Name 
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30361-30368 


adult 
kidney 


GIBCO 


AKDOOl 


16 30 42-44 48-49 156 164 167 170-171 180-181 197-200 
202-203 255-256 260 282-284 302-318 329-330 332-335 
339 358-359 373-375 395 398-399 412-413 419-420 422- 
429 458 461-467 470-471 505 515-517 524-525 530-531 
619-620 635 661 664 694-695 706-707 716-722 779-782 
785-786 832-836 847-848 852-855 880-882 913 934-935 
938 981-985 1001-1003 1005 1028 1044-1045 1047 1071 
1092-1094 1097-1098 1123-1127 1169-1179 1203-1204 
1240-1241 1280-1282 1295-1297 1302-1303 1307 1312- 
1313 1346-1347 1414-1417 1431 1449-1450 1452-1454 
1456-1460 1467-1470 1483 1488-1489 1499 1569-1570 
1578-1585 1620 1626 1705-1714 1721-1722 1792-1794 ' 
1912-1913 1915-1916 I918-I919 1925-1927 1947-1948 
1980-1982 1986-1987 1990 2015-2018 2031-2032 2058 
223 1 -2232 2275-2276 2299 2383-2388 2404-2406 2423- 
2424 2471-2474 2570-2574 2599-2603 2649-2650 2695- 
2698 2802 2808-281 1 2820-2821 2871-2876 2883-2887 
2923-2924 2926 2934-2935 2967 2975-2977 2988-2989 
3001 3006-3008 3020 3039 3078-3079 3090 31 12 3151- 
3154 3205-3207 3228 3255-3259 3271 3274-3277 3326- 
333 1 3352 3365 3374-3377 34 1 8-3422 3433 3466 3507 
3515-3517 3525 3606 3624 3671-3672 3686 3693 3708 
3729-3730 3768-3769 3789-3794 3809 3827-3828 3840- 
3852 3949-3953 4091-4095 4124-4126 4213-4214 4220 
4336 4342-4346 44 1 3-44 1 4 4424-4430 444 1 -4443 4469- 
4470 45J5-4516 453 1-4533 4542 4555-4556 4562-4568 
458 1 -4582 46 1 2-46 1 4 4640-4643 4785-4789 4857-486 1 
4868-4869 4971-4974 5092-5094 5109-51 15 5192 5269- 
5271 5311-5325 5335-5341 5370 5512-5521 5532-5533 
5538-5560 5569-5573 5641-5649 5695-5698 5700 5802- 
5807 5820-5822 5827-5828 5854-5855 5899-5902 5919- 
5921 5930-5936 5939-5941 5943-5945 5956-5957 5973- 
5975 5977-5978 5980-5984 6040-6042 6135-61366170 
6209-621 1 6235-6237 6300 6376 6378 6403-6405 6450- 
6453 6503-65 10 6533-6535 6542-6543 6585-6592 6624 
6883 7209-7212 7214-7219 7258-7266 7275-7276 7299- 
7301 7447-7449 7576-7577 7604-7605 7609 761 1-7612 
7615-7621 7630-7636 7640-7642 7657-7659 7671-7687 
7693-7696 7701-7703 7726-7728 7737-7743 7745-7746 
7778-7786 7789-7804 7806-7808 7812-7818 7821 7891- 
7895 7898-7900 7906-79 1 2 792 1 -7925 7972-7975 7978- 
7983 7990-7994 8002 8010-8012 8059-8063 8070 8074- 
8076 8079 8107-8108 81 13-81 14 8132-8136 8145-8156 
8 1 63-8 1 73 8 1 87-8200 82 1 6-82 1 8 8227-8229 8234 8247- 
8248 8250 8253-8257 8263-8265 8297-8300 8310 8342 
8349-8364 8368-8369 8404-8406 8409-8415 8420-8421 
8449-8452 8461-8464 8487-8488 8497-8499 8502-8505 
8507-8508 85 1 2-85 1 5 8537-8550 8554-8555 860 1 -8603 
8607-8609 8612-8616 8688-8690 8751-8753 8758-8759 
8768-8770 8919-8933 8986-8994 9002-9004 9029-9036 
9043-9045 9072-9074 9084-9085 9267-9268 9306-9j1 I 
9321-9323 9337-9338 9343-9346 9366-9371 9391-9392 
9395-9396 94 1 5-94 1 9 9443-9444 9456-9458 9460 9472- 
9476 9478 9482-9488 9506-95 1 8 9522-9525 9531-9534 
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9581-9583 9585 9594-9602 9617-9626 9659 9664-9665 
9676 9682-9683 9688 9729-973 1 9757-9767 9770-9771 
9786-9790 9794-9795 9799-9800 9826 9828-9834 9848- 
9852 9854-9855 9857-9861 9874-9895 9902-9908 9921- 
9924 9927-9928 9954-9955 9965-9988 9997-10009 
10012 10025-10026 10033-10037 10161-10172 10265- 
10277 10279-10280 10306 10326-10328 10449-10453 
10480-10482 10484-10487 10498-10503 10506-10507 
10513-10519 10531-10532 10543-10549 10588-10601 
10603-10606 10612-10623 10638-10644 10820-10821 
10870-10876 10881-10883 10907-10910 10913-10914 
10931-10933 10938 11010 11024-11025 11069-11070 
11123-11124 11158 11217-11219 11230-11249 1 1289- 
11290 11295-11296 11300-11307 11317 11326-11327 
11339-11350 11406-11407 1 1423-1 1426 1 1431-1 1432 
11476-11478 11493-11495 11544-1 1546 11553 11582- 
11583 11586-11602 11607-11609 11612-11639 1 1644- 
11648 11658-11661 11711-11712 11715-11716 11718- 
1 1720 1 1731-1 1734 1 1739-1 1740 1 1745-1 1748 1 1775- 
11776 11803-11808 11835-11836 11840 11842 11937- 
1 1938 12040-12041 12127-12130 12140 12149-12151 
12175-12176 12186-12189 12202-12208 12256-12262 
12374-12377 12470-12471 12477 12486-12518 12545- 
12546 12555-12561 12565-12568 12601-12602 12615- 
12618 12637 12642-12644 12653-12658 12666-12667 
12676-12678 12714-12715 12720-12723 12725-12727 
12755-12762 12774-12775 12782-12787 12872-12881 
12963-12964 12997-12999 13077-13079 13556-13562 
13592-13595 13603-13612 13638-13641 13668-13672 
13873-13875 13898 13918-13921 13930 13934-13936 
13954-13956 13999-14004 14023-14026 14044-14045 
14058-14059 14166-14168 14170-14172 14186 14192- 
14195 14236-14238 14264-14267 14314-14317 14344- 
14345 14355-14356 14459-14462 14604 14607-14609 
14626 14640-14642 14650-14651 14661-14662 14681- 
14682 14684-14685 14705-14706 14714-14717 14723- 
14724 14784 14789-14791 14809 15013-15018 15093- 
15096 15182-15183 15187-15191 15218-15219 15243- 
15248 15250-15251 15257-15259 15290-15291 15336- 
15340 15412-15414 15457-15459 15530-15531 15545- 
15546 15576-15577 15588-15589 15623-15626 15699- 
15700 15867-15868 15880-15885 15890-15895 15988- 
15990 16006-16015 16044-16046 16053-16058 16115- 
16117 16121-16122 16130-16132 16141-16143 16152- 
16153 16I68-1617I 16174-16176 1 6233-16235 16238 
16315 16360-16361 16364-16366 16368-1637216408- 
16409 16434-16437 16461-16464 16470-16478 16527- 
16529 16545 16558-16562 16583-16585 16602-16611 
16623 16636-16637 16642 16652-16655 1 6668- 1 6674 
16683-16693 16700-16703 16716-16723 16800-16801 
16823-16826 16828-16831 16836-16842 16851-16853 
16878-16881 16894-16896 16913-16915 16934-16939 
17010-17014 17026-17028 17036-17037 17114 17131- 
17132 17145-17146 17153-17154 17156-17159 17238- 
17241 17244-17248 17251-17254 17297-17306 17330- 
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17332 17335-17339 17356-17358 17404-17408 1 7454 
17922-17923 17951-17952 17958-17963 18008-18009 
18015-18016 18029-18030 18069-18072 18400-18402 
1841 1-18418 18421-18425 18500-18501 18516-18518 
18527 18533-18534 18536-18537 18577-18578 18585- 
18617 18624-18626 18629-18637 18644-18650 18655- 
18661 18668-18681 18689-18693 18717-18726 18730- 
18732 18738-18756 18759-18769 18771-18772 18778- 
18783 18787-18793 18796 18802-18804 18806-18807 
18811-18813 18822-18834 18836-18838 18854 18856- 
18880 18882-18888 18894-18896 18899-18903 18919- 
1 892 1 1 8923- 1 8939 1 8947- 18950 1 8964- 1 8969 1 8975 
18989-18990 18996 19000 19005-19009 19012-19018 
19025-19028 19045-19048 19054 19057-19058 19062- 
19065 19071-19085 19096-19101 19106-19118 19134 
19138-19140 19142-19147 19153 19163-19201 19207- 
19220 19226-19227 19253-19255 19257 19260-19262 
19273 19306-19309 19316-19317 19345-19354 19361- 
19364 19368-19370 19372-19374 19385-19402 19407- 
1941 1 19415-19417 19422-19434 19441-19444 19458- 
19461 19494-19496 19503 19512-19513 19515-19521 
19526-19531 19560-19562 19566-19578 19580-19582 
19586 19617-19619 19627 19656-19657 19667-19668 
19674-19678 19693 19698 19706-19710 19727-19732 
19736-19751 19759-19763 19772 19800-19808 19813- 
19815 19915-19918 19921-19929 19933-19946 19953- 
19957 19962-19963 19965-19967 19972-19981 20015- 
2001 7 20026-20027 20029-20043 20048-2005220069- 
20071 20074-20079 20087-20102 20106-201 12 201 14- 
20120 20122-20127 20130 20133-20150 20161-20164 
20167-201 94 20 1 98-20207 202 1 5-202 1 8 20229-2024 1 
20244-20253 20257-20262 20265-20270 20274-20278 
20289-20296 20299-20304 203 1 7-20324 20328-20330 
20343-20348 20366-20368 20401-20405 20415-20420 
20425-20455 20469-20471 20482-20490 20501 20510- 
20535 20537-20545 20548-20557 20559-20578 20614- 
20619 20625-20630 20635-20636 20642-20665 20681 
20688 20698-20707 207 1 0-20726 20733-20738 20747- 
20753 20758-20767 20788-20797 20806-20812 20816- 
20818 20824-20849 20855-20867 20871 20879-20884 
20897-20900 20922-20928 20933-20935 20938-20943 
20952-20954 20963-20972 20977-20984 20999-21008 
21021-21023 21060-21066 21069-21 100 21123-21127 
21137-21142 21145-21151 21171-21174 21176-21180 
21 194-21 198 21208-2121021233-21235 21237-21240 . 
2 1 248-2 1 252 2 1 256-2 1 266 2 1 272-2 1 294 2 1 297-2 1 298 
21326-21334 21351-21355 21377-2139721405 21428- 
21453 21458-21461 21463-21465 21467-21469 21480- 
2 1 482 2 1 485-2 1 49 1 2 1 495-2 1 500 2 1 529-2 1 530 2 1 532- 
2 1 533 2 1 554-2 1556 21 587-2 1 655 2 1 729-2 1 733 2 1 744- 
21747 21877-21885 21892-21894 2191 1-21912 21915- 
21921 21924 21929-21935 21939 21948-21950 21955- 
2 1 968 2 1 973-2 1 974 2 1 978-2 1 988 22000-220 1 5 2201 9- 
22025 22030-22034 22042-22044 22047 22056-22076 
22080-22086 22 1 0 1 -22 1 07 22 1 1 5-22 1 1 6 22 1 35-22 138 
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22141-22143 
22198 22208- 
22250 22253- 
22302 22312- 
22350 22358- 
22383-22392 
22455-22465 
22571-22581 
22634-22643 
22690 22700 
22762 22768 
22796 22805 
22849 22852- 
22938 22948- 
22977 22991- 
23052 23059- 
23101 23117- 
23209 23212- 
23247 23249 
23344 23356 
23399 23415 
23450 23470 
23493 23495 
23565 23718 
23780 23793- 
23833 23839- 
23902 23911- 
24021-24024 
25289-25290 
25342-25343 
25416-25417 
26196-26199 
26266 26270- 
26337 26341- 
26389-26393 
26469-26470 
26698-26699 
26842-26843 
26873-26879 
27035 27044- 
27156-27157 
27218 27247 
27287 27299 
27444 27446- 
27545 27562- 
27593-27594 
27662-27672 
27814-27818 
27896-27928 
28050-28059 
28186 28204 
28290-28292 
28428 28446 
2933 1 29339 
29435 29451 



22160 22165- 
22211 22218- 
22255 22261 
22318 22323- 
22359 22365- 
22399-22408 
22495 22531- 
22599-22602 
22653-22654 
•22701 22726 
-22770 22775- 
-22816 22821- 
-22853 22857 
-22950 22952 
-22994 22999 
-23060 23063 
-23119 23138- 
-23215 23218- 
23251 23261- 
-23360 23373 
-23421 23425 
-23474 23486- 
-23496 23508 
-23719 23726- 
-23799 23802 
-23842 23845 
-23940 23959 
24056 24120- 
25306 25314 
25370-25375 
25534-25536 
26205-26206 
-26272 26305 
-26344 26358 
2641 1 26423 
26559-26560 
26737 26755- 
26846-26849 
26980-26984 
-27047 27050- 
27173-27174 
■27251 27269- 
-27305 27323- 
27449 27498- 
27563 27570. 
27600-27615 
27698-27701 
27821-27822 
27943-27947 
28097-28100 
-28209 28263- 
28311-28313 
28448 29265 
•-29340 29354 
-29452 29746 



22170 22187-22192 22195- 
22226 2223 1-22235 22243- 
22264 22271-22289 22300- 
22328 22333-22335 22343- 
22371 22373 22377-22380 
22434-22435 22440-22448 
22533 22551-22558 22560 
22607-22609 22622-22628 
22661-22667 22671-22674 
22727 22730-22731 22760- 
22776 22781-22782 22794- 
22822 22828-22829 22838- 
22858 22899-22900 22925- 
22953 22955-22957 22973- 
23021 23026-23028 23046- 
23067 23070-23071 23098- 
23141 23201-23202 23206- 
23222 23236 23240-23244 
23262 23328-23337 23343- 
23374 23382-23390 23396- 
23427 23433-23437 23439- 
23487 23489-23490 23492- 
23513 23543-23544 23555- 
•23736 23761-23763 23771- 
23809 23816-23819 23827- 
-23852 23871-23875 23890- 
23999-24001 24014-24018 
-24129 24665 24772-24774 
25319-25321 25331-25335 
25383-25401 25410-25413 
25966-25968 26024-26028 
26237-26243 26252 26261 
■26309 26316-26321 26327 
26361-26365 26373-26374 
26448-26451 26460-26463 
26596-26601 26678-26680 
26756 26806 26828 26831 
26853-26857 26860-26862 
27012-27014 27028-27029 
•27057 27091 27142-27146 
27184-27187 27193-27205 
-27270 27275-27276 27283- 
-27325 27331-27333 27441- 
■27507 275 1 0-275 1 1 27544- 
-27571 27574-27577 27588 
27636-27639 27649-27654 
27726-27743 27750-27756 
27825-27826 27861-27868 
27989-27990 28008-2801 1 
28105-28122 28142-28145 
28268 28272-28276 28286 
28361-28364 28424 28426- 
-29267 29278-29283 29328- 
-29357 29371-29375 29432- 
-29761 29940-29955 29958- 
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0175067A3JA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQJDNOS: 








2996 1 30085-30087 30 1 4 1 -30 1 42 3 0 1 50-3 0 1 56 30 1 95- 
30199 30218-30220 30224-30232 30361-30368 


adult 
kidney 


Invitroge 
n 


AKT002 


1 36- 1 38 255-256 333-335 414-418 543-545 553-554 576- 
578 665-666 716-717 847-848 913 919-922 981-985 1034 
1071 1086-1087 1097-1098 1123-1127 1158-1161 1298 
1312-1313 1346-1347 1461-1463 1569-1570 1692-1693 
1 980- 1 982 20 1 5-20 1 8 2209-22 1 0 2255-2256 247 1 -2474 
2540-2541 2675-2678 3006-3008 3271 3276-3277 3374- 
3377 3435-3440 3452-3453 3507 3789-3794 3834-3835 
3840-3854 3949-3953 4 1 22-4 1 23 4 1 60-4 1 62 4486-4487 
4515-4516 4562-4568 4660-4662 4785-4789 4795-4809 
497 1 -4974 5 1 49-5 1 50 533 1 -5332 5510 5700 5932-5936 
5980-5984 6 1 40-6143 6 1 66-6 1 68 6235-6237 6335-6336 
6403-6404 6533-6535 6570-6571 6656-6661 7008-7010 
7209-7212 7216-7219 7536-7541 761 1-7612 7643-7647 
7657-7659 7742-7743 7784-7786 7795-7797 78 1 5-78 1 8 
7924-7925 7972-7975 7978-7983 8008-8012 8017-8019 
8046 8059-8063 8079 8142-8151 8187-8200 821 1-8213 
82 1 6-82 1 8 83 1 0 8342 8368-8369 85 1 2-85 1 3 8526-8535 
8543-8550 8554-8555 8936-8938 8982-8983 9036 9072- 
9074 9337-9338 9369-9371 9391-9392 9456-9458 9475- 
9476 9487-9488 9558 9563-9566 9585 9594-9602 9617- 
9626 9735-9742 9759-9762 9828-9832 9851-9852 9916- 
9920 9946 9989-9992 10015-10019 10277 10449-10457 
10520-10530 10588-10594 10600-10601 10603-10606 
10886-10889 1 1010 1 1217-1 1219 1 1300-1 1301 1 1476- 
11478 11544-11545 11603-11606 11658-11659 11715- 
1 1716 11731-11734 11772-1 1774 11835-1 1836 11842 
11873-11875 11937-11938 12121-12126 12131-12132 
12140 12149 12186-12189 12374-12377 12545-12546 
12560-12561 12578-12580 12593-12596 12598 12637 
12723-12727 12796-12798 12968-12969 12984-12985 
12997-12999 13585-13588 13592-13595 13627-13631 
13638-13641 13665 13925-13926 13954-13956 14023- 
14026 14299-14301 14604 14684-14685 14721-14724 
14784 15243-15248 15257 15326-15328 15545-15546 
15576-15577 15588-15590 15593-15601 15623-15626 
15863-15866 16075-16079 16096-16097 16345-16349 
16392-16394 16545 16642 16833-16835 16934-16937 
17026-17028 17238-17241 17251-17261 17335-17339 
1 7454-1 7456 18411 18423-18425 18527 18533-18534 
18585-18586 18625-18626 18633-18637 18671-18672 
18717-18718 18730-18732 18759-18761 18771-18776 
18778-18780 18790-18793 18796 18802-18804 18822- 
18824 18839-18841 18906-18907 18919-18921 18934- 
18935 18944-18945 19045-19053 19057-19061 19134 
19207-19208 19254-19255 19283-19294 19351-19354 
19362-19364 19368-19370 19390-19402 19407-19411 
19461 19494-19496 19503 19560-19562 19567-19578 
19656-19657 19667-19668 19727-19735 19814-19815 
19924-19925 19938 19953-19957 20015-20017 20026- 
20027 20029-20043 20087-20094 20099-20102 20122- 
20127 20130 20146-20148 20161-20166 20182-20194 
20200-20207 20241 20257-20262 20265-20270 20279- 
20280 20290-20296 20328-20330 204 1 2-204 1 3 2042 1 - 
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BNSOOCIO: <WO 017S067A3JA> 



wo 01/075067 



PCT/USOJ/0863] 



Tissue 
origin 



adult lung 



RNA 
Source 



GIBCO 



Library 
Name 



ALGOOl 



SEQ ID NOS: 



20424 20432-20446 20456-20468 20472-20474 205 11- 
20513 20536 20542-20545 20614-20619 20676-20680 
20708-20709 20712-20713 20747-20753 20827-20849 
20855-20862 20901 20922-20923 20926-20928 20943 
20952-20954 20999-21004 21032-21045 21060-21061 
21088-21096 21 145-21148 21157-21169 21194-21196 
21211-21212 21229-21232 21237-21240 21267-21271 
21326-21333 21377-21397 21410-21416 21446-21450 
2 1 467-2 1 469 2 1 495-2 1500 2 1 647-2 1 655 2 1 729-2 1 733 
2 1 9 1 7-2 1 92 1 2 1 962-2 1 966 2 1 97 8-2 1 988 22007-220 1 5 
22019-22025 22062-22069 22074-22076 22092-22094 
22 1 4 1 -22 1 43 22 1 60 22 1 69-22 1 70 22 1 87-22 1 92 2227 1 - 
22276 22309-223 1 3 223 1 8 22343-22346 22495 22553- 
22558 22571-22581 22599-22602 22637-22643 22661- 
22662 22730-22731 22768-22770 22838-22842 22859- 
22860 22954 23047-23050 23070 23074-23076 23084 
23212-23215 23258-23260 23386-23390 23419 23433 
23473-23474 23543-23544 23692-23693 23726-23730 
23761 23765-23767 23793-23797 23839-23840 23849- 
23860 23862-23864 23890-23902 23906-23910 24035- 
24040 24665 25258-25278 25410-25413 25583-25593 
25966-25968 26024-26028 26205-26206 26237-26239 
26266 26280 26327 26337 26361-26365 26373-26374 
26557 26607-26609 26879 27035 27053-27057 27269- 
27270 27299-27301 27304-27305 27544-27545 27589- 
27594 27636-27639 27729-27739 27799-27802 27816- 
27818 27989-27990 27992-27994 28225-28231 28424 
28426-28428 28573-28578 29278-29283 29718-29721 
29960-29961 30085-30087 



112 156 197-200 227-230 273-278 310-314 332 373-374 
419-420 459-460 505 524-525 532-533 549 576-578 635 
669 692-693 716-717 845-848 891 919-922 945-946 1028 
1064-1066 1071 1136-1139 1158-1161 1235-1237 1307 
141 1-1413 1431-1435 1705-1714 1721-1722 1792-1794 
1879-1880 1986-1987 2072 2202-2203 2299 2306 2599- 
2603 2886-2887 2975-2977 3195-3197 3273-3275 3281- 
3282 3433 3487-3503 3550-3554 3686 3731-3732 3820- 
3821 3840-3852 4489-4493 4612-4614 4720-4725 5057- 
5059 5335-5336 5557-5560 5801-5804 5846 5919-5921 
6170 6400 6405 6791-6794 7056-7057 7209-7212 7536- 
7541 7654-7655 7660-7665 7693-7694 7742-7743 7747- 
7751 7806-7808 7812-7818 7988 8079 8263-8265 8339- 
8341 8349-8360 8368-8369 8430-8433 8466-8476 8497- 
8499 8510-8511 8688 8917-8918 9072-9074 9306-9311 
9340-9342 9408-9414 9456-9458 9531 9615-9616 9815- 
9820 9835-9840 9851-9852 9874-9895 9899-9901 9989- 
9992 10017-10019 10038-10040 10277 10306 10498- 
10503 10520-10522 10550 10592-10594 10603-10606 
10759-10764 10873-10875 10895-10898 10980-10985 
1 1 123-1 1 124 11212-1 1216 1 1339-1 1344 1 1359-1 1369 
11372-11396 11399-11402 1 1423-1 1426 1 1431-1 1432 
11473-11474 11476-11478 11495 11578 11609 11658- 
11659 11669-11671 11711-11712 1 1731-1 1734 1 1809 
12140 12150-12151 12186-12189 12241-12244 12258 
12374-12377 12470-12471 12519-12540 12555-12559 
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8NS0OCI0: <WO_01T5067A3_IA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Librstry 
Name 


SEQ ID NOS: 








12565-12568 12637 12642-12644 12796-12798 12872- 
12881 13563-13564 13592-13595 13885-13887 13954- 
13956 14044-14045 14058-14059 14103 14170-14172 
14546-14549 14650-14651 14681-14682 14784 14846- 
14847 15093-15096 15182-15183 15216 15218-15219 
15290-15291 15302-15303 15326-15328 15406-15411 
15496-15525 15530-15531 15699-15700 15880 15988- 
15990 16044-16046 16053-16058 16106 16233-16235 
16418-16421 16473-16478 16508-16511 16545 1 6550- 
16557 16570-16573 16576-16577 16636-16637 16642 
16652 16661 16812-16814 16894-16896 17038-17041 
17070-17071 17232 17268-17274 17330-17332 17571- 
17574 17857-17861 17963 18001-18003 18015-18016 
18029-18030 18136-18138 18412-18418 18421-18425 
18492-18494 18500-18501 18527 18533-18534 18536- 
18537 18633-18637 18691-18692 18745-18749 18757- 
18758 18771-18772 18789 18796 18822-18834 18836- 
18838 18856 18904-18905 18976-18977 18993-18995 
19057-19058 19062-19065 19071-19073 19154-19155 
19251-19255 19283-19294 19355-19360 19362-19364 
19370 19373-19374 19401-19402 19415-19417 19422- 
19434 19442-19444 19515-19521 19560-19562 19566 
19598-19601 19693 19699-19710 19727-19742 19772 
19813-19815 19819-19822 19855-19856 19943-19946 
19962-19963 20029-20043 20087-20094 20146-20148 
20161-20164 20167-20171 20241 20289 20317-20320 
20415-20420 20437-20440 20472-20474 20476-20479 
20485-20490 20501 20505-20509 20554-20557 20559- 
20562 20631-20634 20649-20652 20681 20683-20685 
20698-20707 207 1 4-207 1 7 20726 20733-20734 20752 
20758-20767 20824-20843 20855-20863 20881 20897- 
20900 20929-20932 20991 20999-2 1 004 21 021 -2 1 023 
21072-21087 21 122 21133-21 135 21157-21169 21171- 
2 11 74 2 1 233-2 1 235 2 1 24 1 -2 1 247 2 1 256-2 1 262 2 1 277- 
2 1 280 2 1 284-2 1 294 2 1 297-2 1 298 2 1 35 1 -2 1 352 2 1 403- 
2 1 404 2 1 447-2 1 453 2 1 492-2 1 500 2 1 529-2 1 530 2 1 554- 
2155621 647-2 1 655 2 1 744-2 1 747 2 1 892-2 1 894 2 1 9 1 5- 
2 1 9 1 6 2 1 97 1 -2 1 972 2 1 978 2 1 989-2 1 993 22003-220 1 5 
22020-22025 22047 22056-2205922070-22073 22101- 
22 1 07 22 1 65-22 1 70 22 1 87-22 1 92 22 1 95-22 1 98 22208- 
222 1 1 22246-22249 22277-22289 22303-22308 223 1 2- 
223 13 22343-22350 22358-22359 22365 22373 22409- , 
224 1 0 22455-22465 22495 22553-22558 22622-22624 
22634-22636 22644-22651 22665-22667 22675-22677 
22700-2270 1 22750-22759 22794-22796 2281 0-228 1 6 
22838-22842 2291 1 22923-22924 22952-22953 22991- 
22994 23046 23059-23060 23070 23074-23076 23229- 
23233 23235 23242-23244 23251 23328 23343-23344 
23356-23360 23382-23390 23409-2341 1 23433 23470- 
23472 23492-23493 23508-2351 1 23543-23544 23761 
2394 1-23956 23999-24001 24014-2401 8 24 120-24 125 
94481-34400 94fifiS 94779.'54774 "JSI lO O^inx f^nn 

25372 25416-25417 26024-26028 26196-26199 26237- 

26239 26266 26316-26321 26327 26361-26365 26430 
26788-26789 26860-26862 26879 26988 27052 27 1 42- 
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BNSDOCID: <WO 017S067A3JA> 



wo 01/075067 




PCT/DSOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








27 146 27 1 93-27200 272 1 8 27247-2725 1 27269-27270 
27493-27495 27504-27507 27544-27545 27600-27601 
27700-27701 27755-27756 27821-27822 27825-27826 
27861-27864 27989-27990 28008-2801 1 28142-28145 
28286 28416-28417 29278-29283 29328-29331 29343- 
29345 29352-29353 29960-29961 30141-30142 30224- 
30232 30361-30368 


lymph 
node 


C Ion tech 


ALNOOl 


167 170-171 180-181 302 332 395 425-427 505 635 670- 
671 849-851 919-922 973-987 998-1000 1028 1047 1086- 
1087 1232-1234 1259-1262 1273-1279 1307 1456-1460 
1499 1569-1570 1667-1668 1705-1714 1879-1880 1943 
2063-2065 2 1 26-2 1 29 2272-2274 2404-2406 2409 2471 - 
2474 2533 3 1 5 1 -3 1 54 3322-3323 3377 346 1 -3463 35 1 2- 
3514 3737 3822 3834-3835 3879-3880 4255 4555-4556 
4562-4568 5335-5336 5572-5573 5580 5650-5651 5802 
5805-5807 5910-591 1 6403-6404 6832-6850 7216-7219 
7447-7449 7643-7647 7654-7655 7697 7744-7746 7757- 
7759 7763-7770 7890 7972-7975 7978-7985 8010-8012 
8342 8698-8700 9043-9045 9306-931 1 9475-9476 9487- 
9488 9531 9615-9616 9780-9781 9916-9920 10273- 
10274 10306 11123-11124 11295-11296 11339-11344 
11431-11432 11476-11478 11538-11540 11607-11608 
11696 11780-11782 11835-11836 12140 12150-12151 
12374-12377 12545-12546 12615-12618 12642-12644 
12723 12760-12762 12782-12784 12796-12798 12872- 
12881 13077-13082 13592-13595 13906 14304-14305 
14546-14549 15182-15183 15190-15191 15290-15291 
15545-15546 15548-15550 15576-15577 15699-15700 
16044-16046 16110-16112 16284-16289 16370-16374 
16536-16538 16545 16609-16611 16628-16631 16636- 
16637 16642 16652 16954-16961 17046-17057 17131- 
17132 17330-17332 17454-17456 17958-17962 18015- 
18016 18029-18030 18405-18406 18411 18533-18534 
18579-18581 18617 18719-18726 18750-18758 18771- 
1 8772 18778-18780 1 8789 1 8805 1 88 1 1 - 1 88 1 3 1 8822- 
18824 18836-18838 18846-18853 18899-18903 18975 
18996 19018 19062-19065 19090 19122-19131 19138- 
19140 19154-19155 19211-19212 19274 19283-19294 
19370 19380-19384 19390-19394 19401-19402 19415- 
19417 19442-19444 19503 19526-19529 19688 19693 
19706-19708 19743-19751 19813-19815 19915-19918 
19921-19923 19948-19949 19972-19980 20048-20052 
20066-20068 201 06-20 1 1 0 20 1 6 1 -20 1 64 20 1 72-20 1')9 
20182-20188 20235-20240 20257-20262 20437-20440 
20558 20563-20567 20767 20924-20925 20938-20942 
2 1 027-2 1 03 1 2 1 233-2 1 235 2 1 277-2 1 280 2 1 377-2 1 402 
2 1 480-2 1 482 2 1495-2 1 500 2 1 529-2 1 530 2 1 587-2 1 646 
2 1 978-2 1 982 22 1 1 5-22 1 1 6 22 1 4 1 -22 1 43 22 1 60 22277- 
22283 223 1 2-223 1 3 22336-22342 22358-22359 22373 
22455-22465 22644-22651 22668 22690 22700-22701 
22732-22735 22737-22739 22823-22827 22838-22842 
23046 23070 23074-2307623098-23101 23237-23239 
23379-23381 23433 23448-23450 23473-23474 23486 
23492-23493 23495-23496 23508-23509 23526-2353 1 
23761 23802-23805 23999-24001 24014-24018 24772- 
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BNSDOCID: <WO 01 75067A3JA> 



\VO 01/075067 




Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








24774 25085-25090 25319-25321 25383-25401 26024- 
26028 26237-26239 26266 26338 26341-26344 26373- 
26374 26479-26545 26755-26756 26855-26857 27 11 3 
27147-27149 27158-27163 27177-27178 27203-27206 
272 1 8 27245-27246 27269-27270 27283-27287 27304- 
27305 27510-2751 1 27562-27563 27600-27601 27636- 
27639 278 1 4-278 1 5 27825-27826 27861-27864 27989- 
27990 28142-28145 28157-28159 28449 29328-29331 
29339-29340 2945 1 -29452 29940-29949 30 1 4 1 -30 1 42 
30150-30156 


young 
liver 


GIBCO 


ALVOOl 


1 0- 1 4 1 65- 1 66 1 70- 1 7 1 202-203 218-219 324-325 332 
461-463 534-535 582-584 674-676 847-848 900-904 
1035-1037 1058-1060 1 123-1 127 1346-1347 1431 1470 
1478 1527-1528 1705-1714 1778-1779 1908-1909 1967 
1 980- 1 982 20 1 5-20 1 8 2284-2298 2570-2574 2599-2603 
3255-3259 3276-3277 3374-3376 3507 35 1 2-3514 3518- 
3520 409 1 -4095 4 1 60-4 1 62 4273-4274 4343-4346 4370- 
4371 4515-4516 4562-4568 4600-4601 4640-4643 4857- 
4861 5152-5153 5335-5336 5370 5512-5516 5519-5521 
5572-5573 5899-5902 5997-6000 601 1-6021 6400 6572- 
6574 6585-6592 6791-6794 7209-7212 7214-7215 7258- 
7263 7426-7442 7536-7541 7630-7636 7648-7653 7671- 
7673 7681-7687 7701-7703 7742-7743 7778-7783 7798- 
7805 7815-7818 7930-7932 7947-7948 7995-7997 8017- 
8019 8079 81 13-8114 8145-8151 8157-8159 8187-8200 
8242-8246 8250 8342 8349-8350 8377-8379 8434-8452 
8461-8464 8497-8499 8502-8503 8512-8513 8543-8550 
8554-8555 8607-8609 8689-8690 8758-8759 8762-8766 
93 1 7-93 1 8 9391-9392 9395-9396 9460 9475-9476 9478 
9522-9525 9531 9558 9561-9562 9585-9589 9617-9626 
9719-9722 9829-9832 9848-9850 9854-9855 9874-9895 
9902-9904 9929-9935 9965-9968 9984-9985 10167- 
10172 10265-10267 10277 10484-10487 10520-10522 
10588-10591 10907-10912 10936-10937 10966 11314- 
11315 11406-1 1407 11431-11432 11468-11472 11495 
11741-11742 11803-11804 11840 11890-11891 12140 
12173 12177-12181 12637 12723 12829-12830 12948- 
12962 13077-13079 13638-13641 13865-13866 13873- 
13875 13999-14003 14054-14056 14692-14693 14784 
14789-14791 15011-15012 15019-15024 15096 15182- 
15183 15218-15219 15243-15248 15250-15251 15290- 
15291 15381-15385 15406-15407 15412-15414 15530- 
15531 15548-15550 15576-15577 15588-15589 15591- 
15592 15863-15866 16168-16171 16177-16181 16365- 
16366 16484-16486 16545 16550-16552 16601 16636- 
16637 16642-16648 16652 16702-16703 16710-16712 
16752-16753 16851-16853 16878-16881 16894-16896 
16913-16915 16934-16937 17026-17028 17284-17285 
17330-17332 17857-17861 17955 18001-18003 18029- 
18030 18069-18072 18207-18210 18421-18422 18500- 
18501 18527 18536-18537 18642-18643 18668-18677 
18719-18722 18730-18732 18745-18758 18761 18773- 
18777 18789 18796 18829-18834 18857-18880 18906- 
18907 18925-18933 18942 18955-18959 18976-18977 
19029-19035 19221-19222 19224-19225 19228-19229 
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SN'SDOCID: <W0 0175067A3JA> 



wo 01/075067 




PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








19274-19279 19306-19307 19316-19317 19345-19349 
19370 19387-19389 19395-19402 19422-19431 19512- 
19513 19567-19573 19586 19598-19601 19617-19619 
19663-19666 19670-19673 19706-19708 19727-19732 
19736-19748 19759-19763 19814-19815 19819-19822 
19919-19920 19943-19946 20029-20043 20087-20094 
20133-20148 20151-20154 20161-20164 20189-20194 
20208-20218 20241 20253 20265-20273 20286-20287 
20299 20349-20354 2041 1 20425-20426 20432-20446 
20469-20471 20547 20554-20557 20559-20562 20575- 
20578 20614-20619 20635-20636 20646-20652 20666- 
20671 20676-20680 20688 20712-20713 20718-20725 
20753 20758-20766 20792-20797 20819-20821 20827- 
20843 20868-20870 20897-20900 20938-20942 20999- 
2 1 004 2 1 027-2 1 03 1 2 1 062-2 1 066 2 1 076-2 1 096 2 1 1 70- 
21174 21202-21210 21241-21247 21256-21262 21277- 
2 1 283 2 1 297-2 1 298 2 1 326-2 1 334 2 1 359-2 1 360 21434- 
21439 21447-21450 21463-21465 21470-2147621516- 
2152821 647-2 1 655 2 1 877-2 1 880 2 1 925-2 1 928 2 1 962- 
2 1 966 2 1 973-2 1 974 2 1 978-2 1 982 22000-22002 22007- 
22015 22020-22025 22030-22034 22040-22044 22084- 
22086 22 1 0 1 -22 1 07 22 1 60 22 1 65-22 1 68 22 1 87-22 1 92 
22261-22270 22284-22289 22303-22309 22333-22335 
22343-22346 2235 1 22365 22495 22534-22539 2257 1 - 
22581 22607-22609 22655-22657 22661-22664 22675- 
22677 22680-22684 22690 22794-22796 22805-22816 
22948-22950 22971 22991-22994 23057-23058 23212- 
23215 23229-23233 23379-23381 23415-23419 23433 
23473-23474 23483-23485 23492-23493 23508-2351 1 
23519-23520 23543-23544 23673-23686 23700-23701 
23761 23771-23780 23800 23878-23880 23893-23902 
2401 4-2401 8 2402 1 -24024 2448 1 -24490 25085-25090 
25306 25319-25321 25347-25354 25374-25375 25416- 
25417 26024-26028 26196-26199 26205-26206 26221- 
26223 26237-26239 26260 26327 26347-26348 26373- 
26374 26423 26469-26470 26788-26789 26843 26853- 
26854 26860-26865 26873-26875 26879 26882-26884 
27044-27047 27052 27 1 73-27 1 74 27 1 80-27 1 88 27 1 93- 
27200 27269-27270 27340-27342 27498-27503 27544- 
27545 27649-27654 27729-27739 27750-27754 27809- 
2781127814-27815 27989-27990 28099-28 100 281 86 
28286 28424 29328-29331 29343-29345 29940-29949 


adult liver 


Jnvitroge 
n 


ALV002 


77 170-171 255-256 318 398-399 553-554 619-620 716- 
717 901-904 912 969-971 1001-1003 1080-1081 1097- 
1098 1 120-1 121 1 123-1 127 1136-1 139 1205-1206 1273- 
1279 1307 1432-1435 1438-1439 1499 1520 1678-1680 
1688-1689 1691 1705-1714 1838 1923-1924 2015-2018 
2086-2087 2570-2574 2690 2871-2873 3203 3374-3377 
3468-3471 3512-3514 3555-3558 3686-3691 3840-3852 
3925-3930 3934-3935 3949-3953 4 1 5 1 -4 1 55 444 1 -4443 
453 1-4533 4543-4545 4555-4556 4863-4864 4874-4889 
4979-4981 5080-5081 5285-5287 5808-5812 5973-5975 
5980-5984 6135-6136 6488-6489 6638-6639 6791-6794 
7275-7276 7279-7282 7374 7461-7464 7615-7617 7648- 
7653 7671-7673 7681-7687 7771 7787-7788 7795-7797 
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BNSDOCID: <WO ^01 75067 A3JA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








7972-7975 8017-8019 8084-8085 8094 8107-8108 81 13- 1 
8114 81 87-8200 8227-8232 8242-8246 83 1 0 8323-8325 
8342 8347-8348 8434-8448 8507-8508 8512-8513 8576- 
8582 8733-8737 9072-9074 9264-9265 9306-931 1 93 17- 
9318 9454-9455 9475-9476 9529-9531 9594-9602 9617- 
9626 9757-9767 9794-9795 9828 9899-9901 9927-9928 
9953 9956-9957 9969-9980 9984-9985 1 00 1 5- 1 00 1 6 
10262-10267 10451-10453 10498-10503 10550 10595- 
10599 10603-10606 10624-10626 10835-10839 10870- 
10872 10881-10883 10913-10914 1 1046-1 1047 1 1212- 
11219 11544-11545 11563-11564 1 1574-1 1576 1 1612- 
11639 11651-11655 11669-1.1671 11757-11758 11835- 
11836 11901-11905 11921-11930 12150-12151 12190- 
12191 12206-12208 12486-12518 12673-12678 12707- 
12711 12725-12727 12829-12830 12944-12962 12965- 
12972 13505-1351 1 13531-13535 13576-13579 13603- 
13605 13632-13633 13638-13641 13668-13672 13937- 
13938 14048-14053 14061-14063 14137-14138 14264- 
14269 14283-14288 14604 14650-14651 14683 14720 
14789-14791 14981-14983 15182-15183 15243-15248 
15412-15414 15576-15577 15588-15589 15614-15616 
15661-15663 15688-15694 15863-15866 15988-15996 
16365-16366 16536-16538 16545 16570-16573 16602- 
1 6608 1 6642- 1 6648 1 6652 1 6798 1 7026- 1 7028 17112 
17131-17132 17238-17241 17335-17339 17454 17487- 
17488 17791-17799 18015-18016 18023 18136-18138 
18421-18422 18642-18650 18655-18658 18750-18756 
1 8773- 1 8776 1 8796 1 8806- 1 8807 1 8829- 1 8834 1 8839- 
1 8845 i 8904- 1 8905 1 89 1 9- 1 892 1 1 8925- 1 8933 1 9062- 
19065 19096-19101 19207-19208 19213-19220 19271- 
19272 19274-19279 19308-19309 19316-19317 19351- 
19354 19368-19370 19385-19386 19390-19394 19422- 
19431 19442-19444 19458-19460 19503 19514-19521 
19566 19586 19617-19619 19663-19666 19670-19671 
19709-19710 19733-19735 19757-19763 19772 19915- 
19918 19939 19943-19946 19953-19957 20128-20130 
20133-20136 20146-20148 20157-20160 20200-20207 
2023 1-20234 2024 1 20263-20264 20271-20273 20286- 
20287 20289 20363-20368 20406-20407 20432-20446 
20469-2047 1 20485-20490 205 1 4-20520 20524-20535 
20559-20568 20635-20636 20646-20648 20712-20717 
20727-20734 20747-2075120758-20766 20789-20791 
208 1 6-208 1 8 20822-20823 20836-20843 20855-20857 
20871 20897-20900 20943 20948-20949 20999-21008 
21027-21031 21088-21096 21105-21111 21 133-21 135 
21 171-21174 21194-21196 21208-2121021248-21252 
21281-21283 21297-21298 21326-21334 21377-21397 
21410-21414 21447-21453 21467-21476 21485-21491 
21718-21724 21788-217992191 1-21912 21917-21921 
22007-220 1 5 22030-22034 22047 22074-22076 22 1 1 7- 
22 1 1 9 22 1 60 22265-22276 22284-22289 22303-22309 
i.^JZJ-^/jzo J J3-/zJi3 22343-22346 22351 22357 
22495 22534-22539 2255 1 -22552 22559 2257 1 -2258 1 
22607-22609 22625-22628 22632-22633 22644-2265 1 
2266 1 -22662 22680-22684 22730-2273 1 22833-22834 | 
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BNSDOCID: <WO 01 75067 A3JA> 



PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 1 
Name 


SEQ JD NOS: 








23 1 25-23 1 36 23279-2328 1 234 1 5-234 1 9 23475-23479 
23492-23493 235 1 5-2351 8 23543-23544 23673-23674 
23682-23686 23690 23761 23771-23780 23793-23797 
23839-23840 23845-23848 23878-23880 23890-23902 
23999-24001 24005-2401 8 25085-25090 25279-25288 
25319-25321 25323-25325 25340-25341 25347-25354 
25374-25375 25416-25417 26024-26028 26196-26199 
26248-26251 26273-26279 26338 26347-26348 26350- 
26352 26610-26614 27239 27384-27385 27438 27446- 
2745 1 27498-27500 2 7544-27545 27600-27601 27636- 
27639 27649-27654 27861-27864 27983 27995-27997 
28004 28050-28059 28087-28091 28099-28100 28142- 
28147 28272-28276 28416-28424 28426-28428 28882- 
28887 29332-29337 29354-29357 29427-29431 29938- 
29939 29950-29953 30085-30087 


nrliilt liver 


Clontech 


ALV003 


5370 8434-8448 9382 9475-9476 1 1 123-1 1 124 13638- 
13641 18829-18834 19148 19221-19222 19275-19279 
1 9667- 1 9668 1 992 1 - 1 9923 234 1 9 26327 26843 27269- 
27270 30141-30142 


adult 
ovary 


Invitroge 
n 


AOVOOl 


3-4 10-14 16 30 48-49 51-52 144-145 156 170-171 177- 
178 180-181 192 195-200 221 227-230 251-252 255-256 
273-280 307-308 3 1 5-3 16 324-325 329-330 332 360-361 
367 373-374 395 400 404-407 412-413 419-420 425-427 
464-467 470-471 515-517 524-525 528 534-535 540-547 
549 573-575 582-584 635 637 669 677 680-684 689-699 
716-722 785-786 832-836 845-848 852-855 860-863 868- 
875 878-882 901-904 913 919-922 934-935 964 969-971 
981-985 1001-1004 1040-1041 1047 1072-1073 1092- 
1094 1097-1098 1101-1106 1108-1139 1158-1161 1199- 
1200 1246 1259-1265 1273-1279 1291-1306 1308-1313 
1359 1371-1375 1388-1401 1408-1419 1422-1423 1430- 
1437 1440-1448 1451 1453-1454 1467-1470 1474 1478 
1483 1499-1502 1618 1620 1626 1667-1668 1678-1687 
1705-1714 1721-1722 1778-1779 1840 1851 1866-1872 
1899-1900 1912-1913 1915-1916 1925-1927 1967 1986- 
1987 2015-2018 2030 2033-2034 2036 2072 2197-2198 
2202-2203 2222-2226 2234-2235 2272-2276 2299 2306 
2404-2406 2428-2431 2469-2474 2513 2516 2525-2528 
2540-2541 2570-2574 2585-2586 2656-2658 2663-2665 
2774-2775 2814-2815 2846 2852-2853 2871-2873 2888- 
2910 29162918-2919 2923-2924 2926 2934-2935 2948- 
2949 2951-2955 2975-2977 2988-2989 3006-3008 3023- 
3025 3037-3038 3094-3096 3 1 05-3 1 06 3 1 26-3 1 27 3 151- 
3 1 54 3 1 82-3 1 87 3 195-3 1 97 3205-3207 3255-3259 3268- 
3269 3271-3272 3276-3279 3290 3306-3308 3310-331 1 
3322-3323 3326-3331 3336-3337 3345 3374-3376 3433- 
3434 3454 3464-3466 3468-3471 3477-3478 3507 3512- 
3520 3526-3529 353 1 -3534 3550-3560 3565-3588 3624 
3675-3676 3686-3691 3693 3731-3732 3768-3769 3789- 
3809 3834-3835 3840-3852 3860 3939-3941 3949-3953 
4067-4076 4 1 22-4 12641 34-4 1 36 4 1 5 1 -4 1 62 4220-423 8 
44 1 3-44 1 5 444 1 -4443 4450 4483-4485 45 1 2-45 1 6 453 1 - 
4533 4542 4555-4556 4562-4576 45o\-^joZ -^ouu-'JOUi 
4608-4614 4623-4639 4683-4684 4700 4780-4781 4785- 
4789 4795-4809 4819-4823 4857-4861 4868-4869 4950- 
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BNSDOCID: <WO 0175067A3JA> 



wo 01/075067 



PCT/USOl/08631 



Tissue 
origin 



RNA 
Source 



Library 
Name 



SEQ ID NOS: 



4951 4958-4959 4971-4974 4980-4981 4984-4985 5057- 
5059 5080-5082 5092-5094 5 109-5 1 15 5149-5150 5192 
5253-5266 5269-5271 5285-5287 5335-5336 5364 5371 
5384-5386 5480-5482 5495-5496 5499-550] 5517-5521 
5525-5526 5557-5560 5572-5573 5581-5583 5591-5592 
5652-5654 5695-5698 5700 5703-5704 5710-571 1 5744- 
5747 5765 5802 5824 5827-5846 5849 5854-5858 5898- 
5922 5939-5941 5943-5948 5953-5954 5973-5975 5980- 
5984 5986-5989 6135-6136 6140-6143 6163-6168 6235- 
6237 6282-6283 6335-6336 6386 6403-6405 6452-6453 
646 1 -6483 6523-6526 6533-6535 655 1 -6567 6623 6657- 
6661 6791-6794 6853-6854 6932-6938 7056-7057 7187- 
7190 7192-7193 7209-7212 7216-7219 7245-7248 7256- 
7271 7283-7298 7360-7361 7421-7423 7426-7442 7534- 
7541 7554-7555 7576-7577 7580-7597 7604-7605 7608 
76 1 1 -76 1 2 76 1 5-76 1 7 7620-762 1 7624-7629 7643-7647 
7654-7656 7660-7665 7671-7673 7678-7689 7693-7703 
7726-7727 7742-7743 7745-7751 7778-7786 7789-7797 
7802-7805 78 1 5-78 1 8 782 1-7822 7824-7825 7890-7901 
7904-7912 7917-7918 7924-7925 7953-7955 7957 7968- 
7971 7976 7978-7985 7988-7994 8002 8008-8012 8017- 
8020 8025-8026 8041-8042 8049-8056 8069 8074-8076 
8079 8084-8085 8090-8093 8132-8136 8142-8156 8162 
8178-8185 8187-8200 8216-821 8 8227-8232 8234 8247- 
8248 8253-8257 8263-8265 8297-8300 8313-8314 8339- 
8344 8347-8360 8363-8364 8368-8369 8383-8389 8404- 
84068415 8420-8425 8430-8433 8449-8452 8461-8464 
8487-8488 8497-8499 8504-8505 8509 8512-8513 8537- 
8550 8601-8603 8607-8609 8612-8616 8736-8737 8751- 
8766 8768-8770 8917-8933 8936-8945 8982-8983 8986- 
8991 9002-9006 9013-9020 9022-9025 9031-9045 9063- 
9067 9072-9074 9306-931 1 9316 933 1-9333 9337-9338 
9343-9346 9382 9391-9392 9408-9414 9443-9445 9456- 
9459 9472-9476 9479-9485 9506-9531 9546-9549 9559- 
9566 9570-9578 9581-9583 9590-9592 9594-9604 9609- 
96 1 0 96 1 3 96 1 5-9626 9659 9676 97 1 4-97 1 8 9726-9727 
9729-9731 9733-9744 9782-9783 9794-9795 9815-9820 
9828-9834 9848-9852 9854-9855 9857-9861 9899-9904 
9916-9920 9923-9924 9927-9935 9947-9952 9956-9957 
9960-9961 9965-9968 9981-9992 9997-10009 10015- 
10019 10025-10026 10038-10040 10164-10166 10173. 
10174 10253 10263-10277 10306 10311 10449-10453 
10480-10482 10488-10489 10491-10493 10498-10503 
10508-10512 10531-10532 10537-10538 10588-10594 
10623 10627-10633 10638-10644 
10875 10877-10878 10881-10883 
10914 10927-10928 10931-10933 
10964 10966 10980-10985 11042- 
11044 11066-11068 11135 1 1 147-1 1156 1 1212-1 1219 
11292-11303 11318-11320 11339-1135011372-11396 
11406-11407 1 1419-11426 11429-11434 11460-11466 
11473-11474 11476-11478 11489-11494 11496-11498 
11538-11540 11544-11546 11561-11562 11586-11606 
11609-11648 11656-11657 11669-11671 11696 11715- 
11716 11731-11734 11739-11740 11745-11748 11753- 



10600-10608 10612- 
10820-10821 10873- 
10899-10903 10913- 
10936-10937 10963- 
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PCT/US01/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








11763 11766-11768 11777-11782 11791 11803-11804 
11809 11835-11836 11842 11856-11857 11886-11891 
1 1901-1 1905 1 1941-1 1944 12023-12026 12040-12041 
12121-12126 12131-12132 12135-12137 12150-12151 
12186-12191 12202-12208 12215-12217 12226-12228 
12245-12253 12256-12257 12259-12262 12361 12374- 
12377 12432-12433 12446-12450 12455-12459 12470- 
12471 12478-12482 12486-12542 12545-12546 12555- 
12561 12564 12573-12574 12581-12582 12619-12624 
12637 12642-12644 12646 12655-12658 12665 12673- 
12675 12701-12705 12707-12711 12714-12723 12755- 
12762 12785-12787 12796-12798 12803-12806 12824- 
12827 12829-12830 12872-12881 12968-1296912977- 
12981 12997-12999 13068-13070 13077-13079 13425- 
13495 13512 13552-13559 13571-13573 13576-13579 
13585-13588 13592-13597 13603-13612 13627-13633 
13638-13651 13752-13753 13865-13866 13876-13881 
13885-13887 13908-13910 13927-13929 13937-13938 
13954-13956 14004 14008-14020 14044-14045 14054- 
14056 14058-14059 14098-14099 14104 14123-14124 
14130-14131 14137-14140 14173-14181 14192-14195 
14199-14201 14206 14216-14226 14257 14261-14265 
14283-14291 14304-14305 14346 14355-1435614546- 
14549 14604 14607-14609 14628-14635 14650-14651 
14666-14668 14681-14682 14684-14689 14707 14784 
14789-14791 14866-14870 14991-14992 15011-15012 
15075-15084 15091-15096 15182-15183 15187-15189 
15218-15219 15233-15236 15243-15248 15250-15251 
15257 15283-15291 15302-15322 15329-15340 15392- 
15396 15406-15414 15454-15456 15460-15461 15496- 
15525 15536-15537 15545-15546 15563-15564 15568- 
15572 15576-15577 15581-15584 15588-15589 15600- 
15601 15631-15632 15686-15687 15699-15700 15863- 
15868 15878 15880 15888-15895 15925-15931 15988- 
15990 16041-16046 16059 16075-16079 16086-16088 
16096-16097 16107-16109 16115-16117 16141-16143 
16145-16146 16152-16155 16168-16171 16174-16176 
16237 16239 16377 16408-16409 16422-16431 16443- 
16445 16470-16472 16479-16488 16494-16500 16508- 
16511 16545 16576-16598 16600 16602-16608 16623 
16636-16655 16663-16667 16702-16705 16714-16723 
16752-16753 16787-16788 16800-16803 16828-16831 
16836-16842 16851-16853 16860-16870 16894-16896 
16934-16937 16942 16949-16953 16996-16997 17018- 
17020 17038-17041 17074-17077 17119-17122 17131- 
17132 17145-17146 17153-17154 17242-17243 17264- 
17274 17286-17296 17330-17332 17335-17339 17394- 
17395 17454-17456 17791-17799 17958-17963 18015- 
18016 18024-18030 18038-18042 18046-18048 18097- 
18134 18136-18138 18374-18375 18400-18402 18405- 
18406 18412-18418 18421-18425 18495-18501 18516- 
18518 18527 18536-18537 18583-18586 18629-18637 
18644-18650 18655-18658 18662 18668-18677 18680- 
18681 18691-18693 18717-18726 18729 18745-18761 
18771-18776 18784-18793 18797-18804 18806-18807 
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wo 01/075067 




Tissue 
origin 


RNA 
Source 


Library' 
Name 


SEQJDNOS: 








18836-18841 18846-18854 18856-18880 18882-18888 
18894-18896 18899-18905 18908-18910 18915-18918 
18923-18939 18943-18950 18955-18959 18964-18969 
18975-18977 18989-18990 I8993-I8996 19001-19004 
19012 19018-19024 1 9029-19039 19045-19048 19055 
19057-19065 19071-19083 19096-191 18 19134 19142- 
19147 19207-19210 19224 19226-19227 19251-19257 
19260-19262 19264 19266-19267 19273-19274 19283- 
19296 19306-19309 19316-19317 19341-19342 19345- 
19360 19362-19364 19368-19370 19372-19374 19380- 
19384 19387-19402 19415-19434 19438-19444 19461 
19484-19486 19488-19493 19503 19515-19521 19530- 
19531 19560-19562 19564-19565 19567-19578 19586- 
19587 19617-19622 19625 19627 19656-19657 19659- 
19661 19663-19668 19670-19678 19683-19687 19689- 
19693 19699-19708 19727-19735 19743-19748 19759- 
19767 19772 19800-19815 19855-19856 19915-19929 
19933-19939 19943-19946 19948-19950 19965-19967 
1 9969- 1 998 1 200 1 5-200 1 7 20029-20052 20066-20073 
20087-20102 20106-201 12 20120 20122-20127 20130 
201 33-20 148 20157-20 1 60 20 1 67-201 97 20200-202 1 4 
20226-20230 20235-20240 20244-20249 20253 20257- 
20270 20286-20289 20299 203 1 7-20320 20328-20330 
20345-20359 20362 20366-20368 20393-20405 20412- 
20413 20415-20431 20437-20451 20456-20475 20485- 
20494 20497-20498 20501 20505-20520 20524-20535 
20537-20545 20548-20578 20607-20612 20614-20619 
20625-20634 20644-20652 20666-20671 20676-20681 
20683-20685 20688-20692 20698-20707 20710-2071 1 
20714-20726 20752-20753 20758-20767 20788-20791 
20801-20815 20819-20849 20853-20863 20865-20870 
20881 20885-2090020922-20932 20938-20943 20948- 
20949 20957-20972 20977-20988 20991 20999-21004 
21011-21015 21021-21023 21027-21031 21060-21071 
21076-21087 21097-21 1 14 21 122-21 127 21 141-21 142 
21145-21151 21153-21154 21157-21169 21171-21174 
2 1 1 97-2 119821 202-2 1 207 2 1 22 1 -2 1 222 2 1 225-2 1 226 
2 1 229-2 1 23 5 2 1 237-2 1 252 2 1 256-2 1 266 2 1 272-2 1 274 
2 1 277-2 1280 21 284-2 1 294 2 1 297-2 1 298 2 1 30 1 -2 1 303 
21334 21343-2135021353-21354 21359-2136021377- 
21397 21410-21414 21418-21426 21428-21439 21447- 
21453 21463-21465 21467-2146921480-21482 21485- • 
21491 21495-21500 21516-21530 21554-21556 21587- 
2 1 655 2 1 7 1 8-2 1 724 2 1 729-2 1 733 2 1 877-2 1885 21 892- 
21894 2191 1-2191221915-2192 1 21924-2193 9 21955- 
2 1 968 2 1 97 1 -2 1 972 2 1 975-2 1987 21 989-2 1 993 2 1 995- 
22025 22047-22049 22056-22076 22080-22083 22090- 
22094 22 1 0 1 -22 1 07 22 1 1 5-22 119 22 128-22 1 3 8 22 1 4 1 - 
22 1 43 22 1 60 22 1 65-22 1 68 22 1 7 1 -22 1 77 22 1 87-22 1 92 
22 1 95-22 1 98 22204-222 1 1 222 1 8-22226 22230 22243- 
22252 22256-22260 22265-22299 22303-22309 223 12- 
22335 22343-22356 22358-22371 99^73 99177 99'iJin 
22399-22410 22433-22435 22440-22448 22455-22465 
22495 22534-22539 22551-22558 22560-22565 22570- 
22581 22599-22602 22607-22609 22622-22628 22632- 
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PCT/USOl/08631 



Tissue 
origin 



RNA 
Source 



Libra r>' 
Name 



SEQ ID NOS: 



22651 22653- 
22696-22697 
22741-22742 
22781-22782 
22828-22829 
22881-22886 
22957 22962- 
22994 22998 
23063 23070- 
23125-23136 
23229-23233 
23256 23261- 
23344 23353- 
23395 23399- 
23450 23470- 
23495-23498 
23682-23686 
23736 23760- 
23797 23806- 
23840 23843- 
23904 23906- 
24001 24005- 
24033 24035- 
24481-24490 
25114-25126 
25338-25341 
25377 25416- 
26205-26213 
26285-26290 
26326 26328- 
26373-26374 
26463 26567 
26680 26684 
26789 26804- 
26879 26885- 
27047 27052 
27091 27100- 
27173-27174 
27229-27232 
27283-27287 
27411-27412 
27495 27497- 
27545 27557- 
27606 27636- 
27701 27719- 
27822 27825- 
27864 27890- 
27997 28045- 
28100 28105- 
28158 28186 
28292 28311- 
28426-28428 
29265-29267 
29339-29340 
29405 29409 



22654 22661-22667 
22700-22701 22726 
22750-22762 22768 
22794-22796 22801 
22846-22853 22861 
22899-22906 22911 
-22970 22973-22976 
23007-23021 23046- 
-23076 23084 23098 
23138-23141 23201 
23236-23239 23242 
23263 23279-23281 
-23354 23356-23360 
23401 23415-23419 
-23479 23486 23489 
23508-23514 23543 
23692-23693 23704 
-23763 23765-23767 
-23809 23816-23819 
-23848 23867-23870 
-23910 23941-23956 
-24011 24014-24018 
-24040 24056 24092 
24772-24774 24802 
25279-25290 25319 
25355-25358 25368 
■25417 25848 26024 
26235-26243 26258 
26292-26302 26305 
-26329 26337 26349 
26376-26377 26421 
-26585 26596-26606 
26733-26735 26746 
-26805 26843-26845 
-26887 26980-26984 
27058-27059 27067- 
-27102 27105 27150- 
27193-27200 27207- 
27247-27251 27261- 
27293-27301 27304 
27414-27431 27439 
-27507 27510-27511 
■27563 27574-27584 
-27639 27649-27656 
-27720 27729-27739 
-27826 27840-27844 
-27892 27940-27942 
-28047 28050-28059 
-28122 28138-28140 
28199-28203 28263- 
-28313 28315-28316 
28468-28484 28573 
29278-29283 29301 
29343-29345 29354 
294 1 6 294 1 8-294 19 



22669-22677 22690 
-22727 22730-22735 
-22770 22775-22776 
22816 22821-22822 
-22868 22870-22874 
22923-22924 22955- 
22978-22986 22991- 
23050 23059-23060 
-23104 23117-231 19 
-23202 23206-23221 
-23245 23249 23251- 
23321-23327 23343- 
23379-23390 23392- 
23428-23432 23448- 
■23490 23492-23493 
-23544 23546 23599 
23718-23721 23726- 
23770-23780 23793- 
23827-23833 23839- 
23878-23880 23882- 
23990-23992 23999- 
24021-24025 24029- 
-24097 24120-24125 
-24816 25085-25090 
25321 25323-25325 
25369 25373 25376- 
26028 26196-26199 
-26259 26266 26280 
-26306 26316-26321 
26352 26358-26365 
-26424 26431 26460- 
26665-26666 26678- 
26755-26756 26788- 
26860-26862 26873- 
26998-2701 1 27044- 
-27070 27074-27077 
-27151 27154-27155 
-27215 27218-27221 
-27265 27269-27276 
-27305 27348-27353 
-27444 27468 27493- 
27520-27521 27544- 
27589-27592 27600- 
27662-27672 27698- 
27807-27808 27812- 
27848-27852 27861- 
27989-27990 27992- 
28095-28096 28099- 
28142-28145 28157- 
28268 28286 28290- 
28361-28362 28424 
-28578 29050-29070 
-29303 29328-2933 1 
-29358 29378-29379 
29432-29435 29451- 
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Tissue 
origin 



adult . 
placenta 



RNA 
Source 



PCT/USOl/OSfiSl 



Clontech 



Libra r>' 
Name 



SEO JD NOS: 



29452 29508-29518 29594-29604 2961 1-29613 29746- 
29761 29938-29949 29960-29963 30085-30087 30141- 
30142 30150-30156 30184-30188 30195-30199 30205 
30233-30235 30240-30250 30361-30368 



APLOOl I 48-49 708-71 1 2072 2517-2518 3717-3719 3834-3835 
3871-3872 4574-4576 4857-4861 4971-4974 5285-5290 
5337-534 1 5655 5717-57 18 61 66-6 1 68 6488-6489 6932- 
6938 761 1-7612 7757-7759 8461-8464 8487-8488 8512- 
8513 8554-8555 9031-9035 9487-9488 9531 9676 11 431- 
11432 I2150-1215I 12241-12244 12978-12981 1426J- 
14263 15098-15099 15567 15631-15632 I6536-J6538 
16636-16637 17238-17241 18029-18030 18502-18515 
18536-18537 18633-18637 18655-18658 18750-18756 
18836-18838 18856 19254-19255 19351-19354 19375- 
19379 19938 19953-19957 19972-19980 19995-20014 
20029-20043 20167-20171 20222-20225 20265-20270 
20345-20348 205 1 0 20559-20562 20698-20707 2 1 046- 
21056 21241-21247 21334 21377-21397 21405 21434- 
2 1 439 2 1 554-2 1 556 2 1 64 7-2 1 655 2 1 929-2 1 935 2 1 95 1 - 
2 1 954 22 1 52-22 1 56 22 1 69-22 1 70 22265-22270 22358- 
22359 22857-22858 22887-22891 22904-22906 22978- 
22979 23555-23565 23761 23890-23892 25306 26252 
26327 26835 26860-26862 27015 27698-27699 27799- 
27802 2 78 1 4-278 1 5 28 1 89-28 1 90 28468-28484 29332- 
29337 29339-29340 29367 



placenta 



Invitroge 



APL002 I 3 1 9-323 333-335 505 6 1 9-620 697-699 708-7 1 1 900 1 004 
1 123-1 127 1142-1152 1235-1237 1692-1693 2383-2388 
247 1 -2474 2773 3 1 3 1 409 1 -4095 4 1 29-4 1 30 4206-4208 
4213-4214 4441-4443 4569-4573 5285-5287 5899-5902 
591 9-592 1 7604-7605 767 1 -7673 7924-7925 80 1 0-80 1 2 
8046 8132-8136 8152-8156 8253-8262 8502-8503 8512- 
8513 9337-9338 9446-9448 9472-9474 9689-9707 9953 
10015-10016 10161-10163 10268-10272 10451-10453 
10484-10487 10603-10606 10612-10614 10835-10839 
11226-11227 11345-11350 11399-11402 11544-11545 
11561-1 1562 11711-11712 11803-11804 11840 12040- 
12041 12050-12056 12190-12191 13908-13910 13925- 
13926 14346 14787-14788 14981-14983 15013-15024 
15290-15291 15298-15299 15412-15414 15576-15577 
16115-16117 16130-16132 16174-16176 16432 16949- 
16953 1 7238-17242 1 7286-17291 17335-17339 1 7958- 
17962 18136-18138 18421-18422 18502-18515 18651- 
18658 18839-18841 18919-18921 18964-18973 18975 
18996 19062-19065 19134 19375-19384 19422-19431 
19494-19496 19526-19529 19566-19573 19659-19661 
19670-19671 19679-19682 19698 19743-19748 19759- 
19763 I9810-I9812 19814-19815 19921-19923 19933- 
19937 19943-19946 19995-20014 20099-20102 20120 
20151-20154 20257-20262 2041 I 20480-20481 20501 
20575-20578 20607-20612 20625-20628 20653-20665 
20752 20824-20835 20879-20880 20888-20889 20897- 
20900 20943 20977-20984 2 1 1 23-2 1 1 27 2 1 1 55-2 1 1 56 
21 197-21 198 21440-21445 21451-21453 21480-21482 
2 1 554-2 1 556 2 1 9 1 7-2 1 92 1 22003-220 1 5 22084-22086 
22092-22094 22 1 1 7-22 1 1 9 22 1 93-22 1 94 222 1 8-22226 
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PCT/US01/08f)31 



Tissue 
orisin 



RNA 
Source 



Libiarj' 
Name 



adult 
spleen 



GIBCO 



SEQ ID NOS: 



22284-22289 
22770 22904- 
23474 23761 
25085-25090 
26184 26359- 
27077 27269- 
27507 27510- 
27672 27825 
28731 29278 



22303-22308 
22906 22971 
23890-23892 
25306 25374 
■2636026973 
■27270 27401 
-27511 27544 
-27826 28192 
29283 29367 



22495 22760 
23071 23358 
23941-23956 
-25375 25866 
-26979 27053 
-27410 27439 
27545 27649 
■28198 28365 
29409-29416 



■22762 22768- 
23360 23473- 
24495-24498 
-25875 26175- 
•27057 27074- 
-27440 27504- 
-27654 27662- 
-28370 28728- 
29594-29604 



"ASPOOl I 170-171 180-181 197-200 221 326-327 329-330 358-359 
373-374 395 404-405 412-413 425-427 528 534-535 543- 
545 553-554 656 708-71 1 785-786 847-848 934-935 981- 
985 1001-1003 1005 1026-1031 1047 1086-1087 1101- 
1103 1235-1237 1295-1297 1307 1431 1453-1454 1499 
1521 1569-1570 1692-1693 1705-1714 1721-1722 1879- 
1880 1 947- 1 948 20 1 5-20 1 8 2 1 94 2306 23 83-23 88 2420- 
2421 2516 2599-2603 2926 2929-2930 2939-2943 3090 
3112 3115 3274-3275 3326-3331 3374-3377 3418-3420 
3525 3624 3681-3682 3810-381 1 3949-3953 4206-4208 
4386-4387 4417-4419 4441-4443 4515-45164555-4556 
4561 4581-4582 4819-4824 5285-5287 5333 5335-5336 
5525-5526 5534-5536 5557-5560 5572-5573 5776 5802 
5846 5919-5921 5973-5975 6103-6104 6400 6403-6404 
6523-6526 6791-6794 6898-6899 7209-7212 7216-7219 
7447-7449 7580-7597 7608 7620-7621 7630-7636 7681- 
7689 7745-7746 7757-7759 7778-7783 7921-7923 7984- 
7985 7994 8002 8041-8042 8077-8078 8101-8104 8113- 
8 1 1 4 8 1 57-8 1 59 8 1 62 8 1 87-8200 8247-8248 8363-8364 
8449-8452 8507-8508 8512-8513 8543-8550 8607-8609 
8612-8616 8689-8690 8936-8938 8986-8991 9007-9008 
9013-9017 9038-9042 9063-9067 9072-9074 9305 9337- 
9338 9427-9428 9470-9476 9487-9488 9519-9521 9526- 
9528 9531-9534 9561-9562 9584 9723-9725 9735-9738 
9782-9785 9794-9795 9815-9820 9826 9828 9851-9852 
9854-9855 9874-9895 9986-9988 10167-10172 10277 
10306 10320-10323 10523-10532 10595-10599 10615- 
10623 10627-10630 10638-10639 10873-10875 10904- 
10905 10913-10914 10980-10985 11006-11008 11198- 
n 199 1 1397-1 1398 1 1476-1 1478 1 1561-1 1562 1 1612- 
11639 11731-11734 11745-11748 11835-1 1836 11878- 
11879 11886-11889 11934 12023-12026 12040-12041 
12150-12151 12186-12189 12226-12228 12256-12257 
12361 12451 12477 12545-12546 12565-12568 12637 
12642-12644 12666-12667 12699 12723 12785-12787 
12824-12827 12872-12881 12997-12999 13077-13079 
13865-13866 13898 13927-13929 13999-14003 14094 
14170-14172 14209-14215 14452-14453 14546-14549 
14604 14650-14651 14684-14685 15182-15183 15187- 
15189 15195-15196 15222-15224 15290-15291 15326- 
15328 15486-15489 15576-15577 15588-15589 15600- 
15601 15699-15700 15867-15868 16044-16046 16110- 
16112 16174-16176 16233-16235 16433 16451-16452 
16508-16511 16535-16539 16542-16545 16558-16562 
16623 16636-16637 16642 16652 16799-16801 16851- 
16853 16894-16896 16934-16937 17026-17028 17058- 
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origin 



Source 
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Name 



PCT/USOl/08631 



SEQ Il> NOS: 



17064 17105-17106 171 15 17238-17241 17330-17332 
17335-17339 17394-17395 I7454-J7456 17571-17574 
17857-17861 17958-17962 17998-17999 18015-18016 
18029-18030 18419-18420 18492-18501 18536-18537 
18633-18637 18691-18692 18719-18722 18750-18760 
18767-18769 18771-18772 18778-18780 18789 18796 
18802-18804 18811-18813 18822-18824 18836-18838 
18842-18845 18857-18880 18882-18888 18894-18896 
18910 18915-18918 18923-18933 18936-18939 18960- 
18969 18975-18977 19005-19009 19018 19045-19048 
19071-19083 19090 19134 19138-19147 19151 19207- 
19210 19260-19262 19266-19267 19283-19294 19306- 
19307 19316-19317 19345-19350 19362-19364 19370 
19373-19374 19385-19389 19395-19402 19415-J9417 
19422-19431 19438-19444 19458-19460 19462-19463 
19488-19493 19515-19521 19526-19529 19536 19566 
19586 19620-19624 19627 19667-19668 19672-19673 
19679-19682 19693 19706-19708 19736-19751 19772 
19813 19855-19856 19915-19918 19921-19925 19933- 
19939 19950 20029-20043 20106-201 12 20122-20127 
20130 20 146-20 1 48 20 1 6 1 -20 1 64 2024 1 20244-20249 
20253 20289 20299-20304 20328-20330 20345-20354 
20360 204 1 1 20418-20424 20437-20446 20472-20474 
20485-20494 20497-20498 20501 2051 1-20513 20548- 
20553 20569-20578 20599-20601 20614-20619 20629- 
20634 20649-20652 20666-20671 20681 20714-20717 
20727-20732 20752 20767 20788-20791 20813-20815 
20819-20821 20836-20843 20855-20863 20865 20868- 
20870 20882-20884 20890-20900 20927-20928 20938- 
20942 20999-2 1 008 2 1 1 22 2 1 1 76-2 1180 211 94-2 1 1 96 
21202-21207 21256-21262 21272-21274 21277-21280 
21284-21294 21301-21303 21334 21398-21402 21447- 
21450 21480-21482 21492-21500 21647-21655 21881- 
2188521 892-2 1 894 2 1 924 2 1 955-2 1 95 7 2 1 967-2 1 968 
2 1 978-2 1 987 22003-220 1 5 22047 22 1 1 7-22 1 27 22 1 4 1 - 
22143 22160221 87-22 1 92 22253-22255 2226 1 -22276 
22284-22289 22312-22313 22343-22348 22358-22359 
22373 22405-22408 22495 22534-22539 22571-22581 
22607-22609 22634-22636 22690 22700-22701 22703- 
22706 22750-22762 2278 1 -22782 22794-22800 228 1 0- 
22816 22821-22822 22838-22842 2291 1 22973 23046 
2305 1-23052 23059-23060 23064-23065 23070-23071 
23074-23076 23 123-23124 23 138-23 140 23201-23202 
23212-23215 23229-23233 23251 23261-23262 23356- 
23360 23386-23390 23400-23401 2341 5-2341 8 23434- 
23437 23448-23450 23486 23495-23496 23508-235 1 1 
23543-23544 23555-23565 23760-23761 23843-23844 
23903-23904 23906-23910 24002-24004 24056 24126- 
24129 25085-25090 25313 25331-25335 25340-25341 
25370-25375 254 1 0-254 1 3 254 1 6-254 1 7 26024-26028 
26033 -26049 26 1 96-26 1 99 26237-26239 26266 26327 
26341-26344 26389-26393 26421-26422 26469-26470 
26602 2 6843 2 6858-26862 2 6880-2688 1 27025-27027 
27091 27135 27139-27146 27193-27200 27209-27213 
27218 27229-27232 27247-2725 1 27254-27260 27269- 
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RNA 
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Name 
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GIBCO 
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SEQ ID NOS: 



2727027299-2730 1 27379-27380 27496 275 1 0-275 1 1 
27544-27545 27562-27563 27572-27573 27633-27634 
27636-27639 27649-27656 27698-27699 27750-27756 
27830-27838 27861-27864 27890-27892 27989-27990 
28099-28100 28138-28140 28142-28145 28286 28290- 
28292 283 1 1 -283 1 3 28424 28426-28428 29278-29283 
29339-29340 29343-29345 29364-29366 29409-29417 
29508-295 1 8 297 1 8-2972 1 29938-29939 29960-29961 
30141-3014 2 30206-30217 30243-30250 30361-30368 
5 1 -52 1 56 22 1 332 395 425-427 468-469 477-482 524- 
525 635 656 913 969-971 1001-1005 1047 1123-1127 
1273-1279 1451 1667-1668 1812 1912-1913 1944 2072 
2202-2203 2212-2213 2540-2541 2599-2603 2874-2876 
2988-2989 3004 3195-3197 3281-3282 3374-3376 3479- 
3480 353 1-3534 3555-3558 3679-3680 4091-4095 4124- 
4126 4343-4346 4435-44364515-45164562-45684581- 
4582 4651 4785-4789 4865-4867 4984-4985 5335-5336 
5572-5573 5581-5586 5656-5657 5766-5767 5773 5802 
5919-5921 5943-5945 5973-5975 5980-5984 6140-6143 
6235-6237 6403-6404 6762-6764 6791-6794 6852 7209- 
7212 7216-7219 7283-7284 7447-7449 7534-7535 7604- 
7605 7608 761 1-7612 7618-7619 7654-7655 7671-7673 
7745-7746 7763-7770 7787-7788 7806-7808 7994 8069 
8 1 37-8 1 4 1 8 1 45-8 1 59 8 1 87-8200 8242-8248 8368-8369 
8383-8389 8409-841 5 8507-8508 8539-8550 8607-8609 
8738-8740 8762-8766 9007-9008 9040-9042 9337-9338 
9444 9449-9450 9475-9476 9482-9485 9510-9525 9617- 
9626 9829-9832 9851-9852 9874-9895 10025-10026 
10038-10040 10167-10172 10277 10306 10449-10453 
10488-10489 10531-10534 10607-10608 10615-10623 
10628-10630 10638-10639 10873-10875 10938 1 101 1- 
11012 11123-11124 11339-11344 11372-1139611431- 
11432 11476-11478 11541-11546 11568-11571 11582- 
11583 1 1674-1 1678 1 1697-1 1698 1 171 1-1 1712 1 1731- 
11734 11739-11740 11809 11835-11836 12150-12151 
12202-12205 12226-12228 12374-12377 12398-12401 
12637 12676-12678 12723 12785-12787 12984-12985 
12997-12999 13107-131 17 13603-13605 13609-13612 
13627-13628 13865-13866 13873-13875 13954-13956 
14048-14056 14098-14100 14105-14106 14268-14269 
14640-14642 14650-14651 15190-15191 15206 15250- 
15251 15258-15259 15290-15291 15300-15301 15460- 
15461 15465 15545-15546 15548-15550 15576-15577 
15588-15589 15988-15990 16168-16171 16365-16366 
16473-16478 16609-16611 16636-16637 16642 16804- 
16807 16851-16853 16913-16915 16938-16939 16949- 
16953 17024-17028 17156-17159 17232 17238-17242 
17286-17291 17330-17332 17455-17456 17580 17958- 
17962 18015-18016 18029-18030 18412-18418 18527 
1 8644- 1 8650 1 8668- 1 8670 1 8673- 1 868 1 1 869 1 - 1 8692 
18729-18732 18738-18749 18761 18771-18772 18778- 
18780 18784-18786 18789 18796 18802-18804 18839- 
18841 18846-18853 18894-18896 18899-18903 18947- 
18950 18955-18959 18964-18969 18978-18982 19013- 
19017 19029-19035 19045-19048 19059-19061 19106- 
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RNA 
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Genomic I Research 
DNA from Genetics 
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63118 I BAC 
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BACOOl 



SEQ ID NOS: 



PCT/US'()1/08631 



19118 19132 19134 19253 19264 19345-19349 19351-" 
19354 19362 19370 19380-19384 19407-19411 19422- 
19434 19526-19529 19604-19607 19625 19656-19657 
19667-19668 19693 19699-19705 19709-19710 19733- 
19748 19813 19921-19923 19939 19943-19946 19972- 
19981 20029-20043 20064-20065 20087-20094 20106- 
201 12 20146-20150 20161-20164 20172-20179 20253 
20288-20289 2040 1 -20407 204 1 2-204 1 3 204 1 5-204 1 7 
20437-20440 20485-2049020510 20514-20520 20547 
20575-20578 20616-20619 20625-20630 20683-20685 
20698-20707 20718-20725 20747-20751 20758-20767 
20824-20835 20929-20932 20938-20942 20948-20949 
20999-2 1 008 2 1 02 1 -2 1 023 2 1 072-2 1 075 2 1 1 22 2 1 1 57- 
21 169 21 171-21 174 21202-2120721237-21247 21256- 
2 1 266 2 1 275-2 1 276 2 1 3 77-2 1397 21 408-2 1 409 2 1 485- 
2149121 529-2 1 530 2 1 647-2 1 655 2 1 7 1 8-2 1 724 2 1 973- 
2 1 974 2 1 978 22000-22002 220 1 6-220 1 8 22020-22025 
22030-22034 22040-22041 22060-22061 22070-22073 
22090-2209 1 22 1 4 1 -22 1 43 22 1 60 22 1 87-22 1 92 222 1 2- 
222 1 7 22250 22265-22270 22277-22283 223 1 0-223 1 1 
22314-22317 22323-22335 22343-22348 22358-22361 
22366-22371 22373 22399-22404 22495 22534-22539 
22544 22561-22565 22571-22581 22599-22602 22644- 
22651 22661-22662 22730-22731 22749 22833-22834 
22850-22851 22857-22858 22861-22868 22974-22976 
22995 23047-23055 23071 23201-23202 23251 23343- 
23344 23379-23385 23425-23427 23489-23490 23508- 
23509 23720-23721 23731-23736 23762-23763 23771- 
23780 23793-23799 23816-23819 23839-23840 23882 
23893-23902 23990-23992 24014-2401 8 24029-24033 
24772-24774 25319-25321 25368-25369 25373 25416- 
254 17 26024-26028 26196-26199 26237-26239 26266 
26285-26290 26305-26306 26327 26737 26748-26754 
26843 26860-26862 26876-26878 26980-26984 27052 
27097 27 1 1 4-27 1 26 27 1 47-27 149 271 73-27 1 74 27 1 93- 
27200 27261-27265 27269-27272 27294 27304-27305 
27570-27571 27600-27601 27636-27639 27726-27739 
27861-27864 27890-27892 27943-27947 27989-27990 
28095-28096 28142-28145 28286 28308-28313 28424 
29278-29283 29328-29337 29339-29340 29409-29416 
29718-29721 3014 1 -30 1 42 30 1 50-30156 302 1 8-30220 



333 8-3339 4 1 22-4 1 23 4 1 75-4 1 76 4 1 80-4 1 90 49 1 1 -49 1 4 
5021-5023 5030-5035 5045-5046 5 1 54-5 1 79 7065-7066 
7370-7374 7426-7442 8802-8806 8836-8838 8855-8859 
8877-8891 9087-9099 9152-9192 9194-9195 9213-9215 
9217-9225 9239-9257 9259 9269-9276 9291-9293 9301- 
9304 9312-9313 10443-10444 10684-10689 10691-10703 
10723-10724 10726-10727 10835-10839 10842-10867 
10879-10880 12218-12220 13130-13132 13145 13176- 
13178 13324-13325 13422-13423 13677-13680 13683- 
13685 13693-13694 13708-13718 13823 I3854-I3860 
14663-14665 15718-15725 15815-15817 15827 15910- 
15916 15934-15950 15978-15980 15991-16000 16024- 
16027 16232 17637-17641 17673 17688-17696 17738- 
17739 17748-17751 17763-17781 17783-17786.17842- 
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iDOCID: <WO_017S067A3JA> 



wo 01/075067 



PCT/USOl/08631 



Tissue 
origin 



RNA 
Source 



Libra i-y 
Name 



SEQ )D NOS: 



Genomic 
DNA from 
BAC 
39316 



Research 

Genetics 

(CITB 

BAC 

Library) 



BAC002 



17847 17862-17863 17876-17879 17881-17885 17888- 
17890 17921 18024-18028 18066-18082 18090-18096 
18135 18139-18156 18226 18242 18247-18253 18255- 
18258 18275-18277 18286-18288 18293-18295 18354 
1 8365- 1 8370 1 8382- 1 8392 2 1 304-2 1 325 2 1 50 1 -2 1 5 1 5 
2 1 549-2 1 553 2 1 563 2 1 752-2 1 772 2 1 863-2 1 876 22436- 
22439 22449-22454 22525-22530 22596-22598 22605- 
22606 23532-23539 23820-23826 24 1 87-24193 24255- 
24259 24269-24273 24333-24340 24370-24374 24402- 
24425 24449-24462 24610-24623 24686-24693 24727- 
24754 24757-24770 24794 24820-24837 24855-24862 
24919-24923 24928-24948 24951 24964-24974 24993- 
24999 25041-25048 25093-25095 25 1 1 2-25 1 26 25 1 58- 
25177 25254-25256 25366-25367 254 1 8-25440 25447- 
25460 25471-25494 25496-25514 25537-25541 25583- 
25593 25598-25603 25621 25623 25651-25656 25660- 
25672 25676-25679 25687-25702 2574 1 -25782 2582 1 - 
25842 25853-25875 25903-25905 25944-25946 25956 
25969-26016 26054-26058 26077-26086 26090-26099 
26105-261 1 1 261 14-261 15 26136-26138 26150-26152 
26165-26171 26629-26653 26691-26694 26700-26703 
27677-27688 27714-27717 27943-27947 28352-28357 
28504-28507 285 1 4-285 1 7 2853 1-28547 28565-28570 
28596-28606 28673-28678 28709-28719 28732-28742 
28748 28754-28760 28775-28781 28809-28821 28831- 
28836 2884 1 -28847 2890 1 -28909 289 1 4-28926 28933- 
28935 28944-28958 29012 29031-29038 29071-29075 
29096-29101291 04-29 1 07 29 1 54-29 1 56 29 1 79-29 1 86 
29203 29225-29231 29446-29466 29468-29487 29492- 
2951 8 29529-29543 29547-29563 29569-29577 29583- 
29605 29608-29610 29627-29629 29631-29637 29645- 
29654 29660-29672 29686-29703 29708-29710 29763- 
29875 29880-29884 29991-29994 3001 1-30013 30038- 
30047 30061 301 18-30134 30165-30177 30179-30182 
30201-30204 30236-30239 30254-30255 30260-30270 
30275-30278 30352 



4007 4037-4042 4177-4190 4193-4199 4905-4907 5030 
5036-5046 5326-5330 7036-7037 7043-7055 7089-7091 
7094-7099 7175-7177 7374 7392-7395 7407-7414 7421- 
7442 7444-7446 8466-8476 8710-8715 8802-8806 8839- 
8841 8855-8859 8866-8868 9150-9151 9182-9193 9201- 
9208 9213-9229 9231-9234 9258-9259 9277-9286 9291- 
9296 9300 9312-9313 10324-10325 10330-10331 10349- 
10350 10443-10444 10704-10718 10723-10724 10726- 
10750 10755-10769 10773-10777 10835-10839 10842- 
10867 10879-10880 11890-11891 13176 13184-13188 
13324-13325 13701 13706-13736 13751 13815-13818 
13823 13825-13831 13854-13860 14962 14981-14983 
15110-15114 15718-15725 15838-15841 15847-15854 
15910-15911 15939-15943 15951-15960 15964-15982 
15991-16000 16016-16018 16024-16027 17275-17277 
17409-17430 17637-17641 17688-17696 17699-17700 
17748-17751 17771-17776 17783-17786 17805-17806 
17813-17817 17819-17824 17828-17829 17837-17841 
17843-17847 17871-17873 17876-17879 17888-17890 
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BNSOCX:iD: <W0 0175067A3JA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








18010-18012 18024-18028 18075-18080 18090-18092 
18139-18144 18155-18156 18I6I-I8168 18175-18190 
18204-18206 18211-18223 18226-18253 18255-18268 
18275-18284 18300-18322 18354 18361-18370 18382- 
1 8392 1 8404 2 1 50 1 -2 1 5 1 5 2 1 563-2 1 567 2 1 576-2 1 646 
2 1 656-2 1 659 2 1 7 1 8-2 1 724 2 1 728 2 1 752-2 1 772 22498- 
22533 22540-22543 22603-22606 226 1 0-226 1 7 22658- 
22660 22698-22699 22702 23029-23045 23364-23370 
23702-23703 23820-23826 24183-24193 24227 24246- 
24268 24282-24289 24300-24303 24308-243 1 2 243 1 9- 
24324 24345-24357 24375-24383 24402-24435 24449- 
24462 24610-24623 24666-24680 24686-24693 24726- 
24754 24757-24770 24794-24801 24820-24837 24846- 
24862 24871-24888 24924 24939-24948 24951 24975- 
24977 25029-25048 25052-25060 25078-25084 25091- 
25092 25096-25 1 00 25 1 1 2-25 1 26 25 1 58-25 1 77 25 1 93- 
25212 25228-25238 25247-25248 25359-25363 25380- 
25381 25436-25440 25450-25470 25476-25482 25496- 
25505 25515-25521 25537-25561 25572-25593 25598- 
25603 25633-25656 25660-25672 25676-25689 25703- 
25842 25847-25896 25901-25965 25969-2601 8 26077- 
26079 261 05-26 1 1 5 26 1 2 1 -26 1 26 26 136-26138 26 1 72- 
26 1 74 26 1 85-26 1 94 26629-26653 2669 1 -26697 26700- 
26703 27714-27717 28352-28357 28489-28490 28504- 
28507 28514-28521 28525-28530 28533-28539 28565- 
28571 28617-28627 28646-28650 28679-28680 28688- 
28694 28709-28719 28754-28760 28768-28781 28800- 
28821 28875-28881 28910-28913 28917-28926 28933- 
28935 28943-28958 28964-28972 29013-29019 29031- 
29038 29071-29075 29087-29088 29096-29101 29128- 
29141 29179-29186 29234-29241 29290-29295 29327 
29446-29450 29466 29468-29472 29478-29480 29488- 
29491 29499 29501-29518 29544-29546 29551-29574 
29590-29604 29606-29610 29614-29637 29642-29678 
29685-29717 29722-29745 29762-29841 29870-29875 
29877-29922 29926-29937 29964-29968 29986-29990 
29995-30001 30006-30007 3001 1-30019 30038-30058 
30061 30085-30093 30098-30100 30109-30134 30145- 
30149 30165-30177 30271-30278 30283-30295 30321 
30343-30347 30352 


Genomic 
DMA from 
BAC 
39316 


Research 

Genetics 

(CITB 

BAC 

Library) 


BAC003 


1578-1585 4052 4205 4899-4903 4908-4910 5031-5032 
5042 5334 6796-6800 7061-7064 7067-7087 7091 7094- 
7099 7374 7392-7395 7426-7442 7467-7476 8839-8841 
8859 8862 8899-8902 9145-9149 9152-9181 9259 9269- 
9304 10443-10444 10759-10764 10819-10868 11076- 
1 1077 13130-13132 13183 13751 13815-13832 151 12 
1 5 1 20- 1 5 1 23 1 57 1 8- 1 5725 1 5847- 1 5854 1 5944- 1 5945 
15966-15968 15991-16018 16021 17609 17653-17667 
17683-17684 17734-17736 17771-17776 17783-17786 
17791-17799 17805-17806 17827 17837-17841 17843- 
17847 17862-17868 180 10- J 80 1 2 18075-18080 18152- 
1 8 1 54 I s 1 75- 1 8 1 83 1 82 1 1 - i 82 1 4 1 82 1 6- 1 82 1 8 1 8230- 
18239 18255-18258 18275-18370 21304-21325 21501- 
2 1 5 1 5 2 1 728 2 1 788-2 1 799 22498-22522 22525-22530 
22582-22598 22603-22606 22610-2261 7 22702 23029- 
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BNSOOCID: <WO 0175067A3_IA> 



wo 01/075067 



PCT/US01/(I8631 



Tissue 
origin 



adult 
bladder 



RNA 
Source 



Invitroge 
n 



Library 
Name 



BLDOOl 



SEQ ID NOS: 



23045 23702-23703 23993-23998 24227 24231-24245 
24255-24268 24300-24307 24333-24344 24370-24374 
24397-24401 24436-24438 24481-24490 24495-24498 
24615-24623 24727-24735 24749-24770 24794-24801 
24889-24899 24928-24938 24964-24977 24989-24992 
24995-24999 25027-25028 25041-25048 25052-25060 
25093-25095 25 101-25 1 1 1 25147-251 70 25359-25363 
25418-25435 25450-25460 25475 25542-25550 25633- 
25650 25660-25665 25676-25679 25690-25704 25737- 
25795 25821-25835 25883-25896 25912-25943 25957- 
25965 25969-26016 26050-26058 26068-26089 26100- 
26126 26133-26194 26629-26653 26700-26704 28504- 
28507 285 1 4-285 1 7 2853 1 -28539 28663-28665 28673- 
28678 28688-28694 28699-28707 28728-28742 28748 
28754-28760 28775-28781 28815-28821 28944-28958 
28964-28972 29012 29096-29101 29128-29141 29420- 
29425 29446-29450 29462-29465 29468-29472 29501- 
29507 29535-29543 29564-29568 29583-29586 29590- 
29593 29606-29610 29614-29620 29642-29643 29645- 
29654 29673-29684 29686-29703 29736-29739 29746- 
29761 29763-29836 29879 29892-29895 29923-29935 
29964-29974 29980-30019 30022-30064 30084-30100 
30109-30134 30179-30182 30236-30239 30256-30259 
30334-30340 30360 



221 329-330 716-717 796-797 1123-11272570-2574 
2674-2686 3006-3008 3377 3461-3463 3560 3649-3653 
3707 4213-4214 4266-4272 5134-5135 5480-5482 5919- 
5921 5943-5945 6154 6460 7534-7535 7924-7925 8010- 
8012 8296 8430-8433 8465 9475-9476 953 1 9584 9726- 
9727 9729-9731 9763-9767 9851-9852 9956-9957 10254- 
10261 10881-10883 10904-10905 10980-10985 11345- 
11350 11731-11734 12371-12373 12432-12434 12829- 
12830 12978-12981 13601-13602 13760 15290-15291 
15617-15618 15623-15626 16568-16569 16642 17010- 
17014 17286-17291 17330-17332 17455-17456 18405- 
18406 18730-18732 18777 18789 18802-18804 18806- 
18807 18923-18924 19225 19362 19370 19387-19389 
19395-19402 19407-1941 1 19415-19417 19422-19431 
19706-19708 19757-19763 19926-19929 19962-19963 
1 9972- 1 998 1 20066-20068 20099-20 1 1 0 20 1 22-20 1 27 
20130 20289 20300-20304 20333-20335 20360 20366- 
20368 20495-20496 2050 1 20505-205 1 0 20524-20535 
20537-20541 20625-20628 20631-20634 20676-20680 
20747-2075 1 20868-20870 2 1 02 1 -2 1 023 2 1 1 7 1-2 1 1 74 
2 1 236 2 1 284-2 1 294 2 1 35 1 -2 1 352 2 1 428-2 1 433 2 1 447- 
2 1 453 2 1 495-2 1 500 2 1 554-2 1 556 2 1 955-2 1 957 2 1 962- 
21966 22003-22006 22047 22050-22055 22080-22083 
22161-22164 22366-22371 22553-22558 22678-22679 
22728-22729 22857-22858 22881-22886 23007-23021 
23252-23256 23321-23327 23682-23686 23839-23840 
23878-23880 23999-24001 24021-24024 25085-25090 
25323-25325 25331-25333 25373 26024-26028 26341- 
26344 26460-26463 26860-26862 26880-26881 27807- 
2781 1 27861-27864 27890-27892 28099-28100 28286 
28352-28357 28424 28426-28428 29718-29721 30195- 
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SNSOOCID: <WO_0175067A3_IA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Library 
Name 


1 SEQ ID NOS: 








30199 


bone 
marrow 


Ciontech 


BMDOOl 


30 35-38 48-49 55-73 87-95 105 130-143 156 164-167 

170-171 173-181 184 197-200 227-230 240-250 255-256 
273-278 301 329-330 332 368-371 419-420 425-427 483 
504-506 515-517 546-549 585-588 607 635 656 7 1 6-720 
738-740 792-795 798-803 832-836 870-871 891 912 919- 
922 934-935 937-940 942-944 969-971 981-985 1001- 
1003 1005 1028 1044-1045 1047 1049-1050 1065-1066 
1092-1094 1097-1098 1 158-1 161 1 163-1 164 1240-1241 
1307 1314-1319 1321 1388-14011414-1417 1431 1467- 
1469 1474 1483 1499 1667-1668 1681-1687 1692-1693 
1705-1714 1721-1722 1777 1840 1853-1854 1862-1863 
1879-1880 1909 1914 1945-1946 1980-1982 1986-1987 
1 990 20 1 5-20 1 8 2030 2036 2062-2067 2072 2086-2087 
2102-2113 2222-2226 2272-2274 2404-2406 2431 2471- 
2474 2550-2552 2554-2555 2576 2595-2596 2667 2773 
2806 2828-2845 2871-2873 2886-2887 2923-2924 2926 
2951-2955 2983-29862988-2989 2993 3001 3006-3008 
3037-3038 3 1 44-3 1 46 3 1 5 1 -3 1 54 3205-3207 3228 3326- 
3331 3355-3356 3433 3461-3463 3474 3508-3510 3515- 
3517 3547 3555-3558 3635 3649-3653 3676 3686 3693 
3776-3777 3834-3835 3939-3941 3949-3955 4064 4151- 
415541 60-4 1 62 4239-4240 4256 4422-4423 4450 4509- 
4511 4515-4516 4555-4556 4562-4568 4726-4727 4751- 
'4755 4857-4861 4967-4968 5091-5094 5192 5279-5283 
5335-5336 5390 5393 5480-5486 5499-5501 5519-5521 
5525-5526 5557-5560 5572-5573 5584-5586 5591-5592 
5744-5747 5758-5761 5802 5805-5807 5907-5909 5919- 
5921 5980-5984 601 1-6021 6084 6095-6098 6403-6404 
6442-6444 6452-6453 6773-6774 6791-6794 6852 6877- 
6878 6884-6885 7187-7190 7209-7212 7216-7219 7245- 
7248 7258-7263 7407-7414 7447-7449 7536-7541 7554- 
7555 7561-7562 7580-7597 7604-7605 7615-761 7 7622- 
7623 7630-7636 7640-7647 7657-7659 7678-7687 7693- 
7694 7701-7703 7729 7734-7736 7742-7743 7745-7751 
7757-7759 7776-7783 7794 7806-7808 7815-7818 7924- 
7925 7977 7988 8059-8063 8077-8078 8098-8104 8132- 
8151 8182-8183 8219-8220 8230-8232 8234 8247-8248 
8250 8253-8257 8263-8265 8301-8306 8349-8350 8361- 
8362 8368-8369 8383-8389 8416-8419 8449-8452 8466- 
8476 8497-8499 8509 8539-8542 8576-8582 8607-8609 
8698-8700 8736-8737 8741-8750 8777-8779 8917-8918 
8986-8991 9002-9004 9040-9046 9100-9144 9196-9200 
9306-93 11 9321-9323 9329-9330 9336-9338 9340-9346 
9355-9357 9362-9365 9375-9376 9429-9430 9456-9459 
9475-9476 9487-9488 9531 9561-9562 9577-9578 9590- 
9592 9603-9604 9617-9626 9743-9744 9759-9762 9780- 
9783 9794-9795 9826 9828-9832 9835-9840 9854-9855 
9857-9861 9902-9904 9923-9924 9929-9935 9953 9969- 
9980 9984-9985 9989-9992 9997- 1 0009 1 00 1 7- 1 00 1 9 
10025-10031 10033-10040 10164-10166 10175-10252 
10273-10274 I0277-I097R imn/i ifid'?! I n/i';7 i rk/icn 

10482 10513-10515 10531-10532 10537-10538 10543- 
10549 10588-10594 10607-10608 10628-10630 10638- 
10644 10890-10893 10936-10938 10954-10956 10980- 
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^JSDOCID: <WO 0175067A3_IA> 
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PCT/US0]/il8631 



Tissue 
origin 



RNA 
Source 



Library 
Name 



SEQ ID NOS: 



10985 
1 1 197 
11315 
11434 
11531- 
I 1586 
11711- 
11780- 
11976 
12132 
12192 
12244 
12455 
12565 
12642 
12723 
12798 
13070 
13595 
13628 
13898 
13938 
14059 
14263 
14356 
14604 
15009 
15196 
1 5277- 
15406- 
15588- 
15869 
16059 
16168 
16297 
16439 
16531 
16585 
1 6649- 
16828- 
17070- 
17146 
1 7454- 
17958- 
1 8069- 
18405- 
18516 
18583 
18670 
18737 
18789 
18836 
18903 
1 8955 
19000 



1 1029- 
11295- 
1 1317 
11467- 
11532 
11602 
•1 1712 
•11782 
12006- 
12140 
-12193 
12258 
-12459 
-12568 
-12644 
12725- 
12872- 
13077- 
13598- 
13632- 
13903- 
13954- 
14061- 
14304- 
14386- 
14607- 
15013- 
15218- 
■15278 
■ 15407 
•15589 
•15870 
• 16061 
■16171 
-16300 
16451- 
16535- 
16609- 
-16657 
-16831 
17071 
17292- 
17456 
17962 
18072 
18406 
18518 
18617 
18673- 
18750- 
18796 
-18841 
18908- 
■18959 
19019- 



11031 
11296 
n339^ 
1 1474 
11538- 
1 1607- 
11731- 
11809 
12010 
12150- 
12202- 
12360- 
12519- 
12573- 
12655- 
-12727 
12881 
13079 
13600 
13633 
13906 
13956 
14064 
14305 
14387 
14609 
15024 
15219 
1 5290- 
15412- 
15600- 
15906- 
16075- 
16219- 
16304 
16452 
16538 
16611 
16672 
16851 
17094 
17296 
17489- 
18015- 
18157- 
18411- 
18520- 
18625- 
-18677 
18758 
18802- 
18854 
18910 
18964- 
19024 



11123- 
11300- 
1 1344 
11476- 
11540 
11609 
■I 1734 
11835- 
12046- 
12151 

• 12205 
12361 
-12540 
-12574 
-12658 
12755- 
12984- 
13120- 
13603- 
13638- 
13922- 
14030- 
14192- 
14318- 
14546- 
14650- 
15151- 
15222- 

• 15291 
-15414 
-15601 
-15907 
-16079 
-16220 
-16305 

16467- 
16542- 
16619- 
-16674 
-16853 
17100 
17330- 
17490 
18016 
18160 
18418 

• 18527 
■ 18628 
18691- 
18762- 
18804 
18856- 
18915- 
18969 
19029- 



11 124 
11301 
11399- 
11478 
11544 
1 1 649 
11745 
11836 
12056 
12171- 
12229- 
12374- 
12543- 
12590- 
12666- 
-12762 
-12985 
13123 
13605 
13641 
13924 
14031 
14195 
14343 
14549 
14651 
15157 
15224 
15326- 
15530- 
15623- 
15988- 
16110- 
16269- 
16309 
16469 
16544 
16621 
16704 
16860 
17116 
17332 
17924- 
18029- 
18371- 
18492- 
18536- 
18644- 
18693 
18766 
18806- 
18880 
18921 
18975- 
J9035 



11135 
11308 
11402 
1 1495 
•11546 
11650 
•11748 
11840 
12117- 
12172 
-12230 
12377 
12546 
12592 
12667 
12785 
12997- 
13556 
13609 
13873 
13931 
14048 
14228 
14347 
14552 
14683 
15182- 
15250- 
-15328 
-15531 
-15626 
-15990 
-16112 
-16283 
16403^ 
16517- 
16576- 
16636- 
-16705 
16870 
17120- 
17335- 
17926 
18030 
18372 
18494 
■18537 
18650 
18717- 
18777- 
18807 
18882- 
18934- 
18977 
19062- 



11143 
11310 
1 1431- 
11505- 
11561- 
I 1669- 
11766- 
11842 
-12118 
12186- 
12239 
12446- 
12555- 
12615- 
12701- 
12787 
•13004 
13559 
■13612 
-13875 
•13933 
-14053 
•14235 
-14351 
-14555 
14784 
-15186 
-15251 
15356- 
15563- 
15699- 
16044. 
16160- 
16290- 
16407 
16519 
16577 
16637 
16714 
16934 
■17122 
17339 
17940- 
18055- 
18376- 
18500- 
18562- 
18661 
18726 
18780 
18825- 
18888 
18935 
18983- 
19065 



11157- 
11314- 
11432 
1 1506 
-11562 
-1 1671 
-1 1768 
11974- 
12131- 
■12189 
12241- 
-12450 
-12559 
-12618 
-12705 
12796- 
13068- 
13592- 
13627- 
13896- 
13937- 
14058- 
14261- 
14355- 
14557 
15003- 
15195- 
15257 
■ 15357 
-15564 
-15700 
-16046 
-16162 
-16295 
16434- 
16530- 
16583- 
16642 
16715 
16939 
17145- 
17385 
-17942 
-18060 
18377 
18501 
18581 
18668- 
18734- 
18787- 
18828 
18899- 
18941 
18985 
19071- 
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BNSDOCID: <WO 017S067A3JA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Librar>' 
Name 


SEQ ID NOS: 








19085 19106-191 18 19134-19137 19153-19158 1921 1- 
19212 19253 19257 19260-19262 19266-19267 19283- 
19294 19316-19317 19345-19349 19351-19354 19362 
19370 19380-19384 19387-19402 19413-19417 19422- 
19431 19442-19445 19461 19503 19514-19521 19560- 
19562 19566 19604-19607 1 9627 1 9672-19687 1 9693 
19698-19699 19733-19742 19749-19751 19759-19763 
19768-19771 19810-19818 199I5-I9918 19921-19929 
19938-1993919943-19946 19953-19957 19965-19968 
19972-19980 20029-20063 20072-20073 20087-20094 
20099-20102 20 104-20 11 2 20120 20122-20127 20146- 
20148 20161-20164 20182-20188 20208-20214 20222- 
20225 20235-20240 20244-20249 20253 20257-20262 
20265-20270 20289 20299 20308-20315 20328-20330 
20345-20354 20393-20400 2041 1-20440 20456-20468 
20472-20474 20476-20479 20482-20494 20497-20498 
20510 20524-20536 20542-20545 20568-20578 20599- 
20606 20614-20619 20621-20624 20629-20634 20644- 
20645 20649-20652 20676-20680 20683-20685 20688 
20698-20707 20714-20725 20727-20734 20752 20767- 
20787 20806-20812 20822-20823 20836-20849 20855- 
20862 20865-20867 2088 1 -20884 20897-20900 20922- 
20925 20938-20942 20948-20949 20952-20954 20963- 
20976 20985-20988 2 1 005-2 1 008 2 1 058-2 1 059 2 1 062- 
21066 21072-21075 21 1 12-21114 21141-21 142 21 145- 
21148211 76-2 1 1 80 2 1 202-2 1 207 2 1 225-2 1 226 2 1 233- 
2123521 237-2 1 274 2 1 277-2 1 280 2 1 284-2 1 296 2 1 343- 
2135221377-213972 1 408-2 1 409 2 1 434-2 1 445 2 1 447- 
2145021 463-2 1 469 2 1 485-2 1 49 1 2 1 495-2 1 500 2 1 5 1 6- 
2153021 532-2 1 533 2 1 554-2 155621 587-2 1 655 2 1 729- 
21733 21744-21747 21892-21894 21915-21916 21955- 
2196121 967-2 1 968 2 1 973-2 1 974 2 1 978-2 1 982 22007- 
22015 22040-22041 22060-22061 22092-22094 22141- 
22 1 43 22 1 60-22 1 64 22 1 87-22 1 92 22 1 95-22 1 98 22208- 
22224 22251-22255 22261-22276 22284-22289 22292- 
22302 223 1 0-22322 22336-22348 22358-22359 22365- 
22371 22373 22377-22380 22383-22388 22399-22404 
22409-22410 22440-22448 22455-22465 22531-22539 
22571-22581 22618-22621 22634-22651 22663-22664 
22669-22670 22675-22679 22690 22696-22697 22700- 
22701 22703-22707 22728-22729 22736 22749-22762 
22768-22770 22794-22796 22805-22809 22835-22845 
22850-22851 22857-22858 22881-22886 22909-22910 
22925-22926 2295 1 22955-22957 22969-22970 22974- 
22976 22990-22994 23007-23021 23046-23050 23053- 
23055 23057-23058 23063-23067 23070-23071 23074- 
23076 23098-23 1 01 23 1 38-23 1 40 23206-23209 232 1 8- 
23222 23229-23233 23251 23261-23262 23343-23344 
23379-23390 23400-23408 23433 23439-23450 23470- 
23474 23486 23489-23490 23492-23493 23495-23496 
23506-23511 23514-23518 23526-23531 23543-23544 
23599 23675-23681 23705-23708 23718-23721 23726- 
23730 23761 23771-23780 23798-23799 23802-23805 
23827-23835 23843-23844 23871-23875 23890-23892 
240 1 4-240 1 8 24 1 1 6 24 1 26-24 1 44 24495-24498 25085- 
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BNSDOCID: <WO 0175067A3_tA> 



wo 01/075067 



PCT/US03/08631 



Tissue 
origin 



bone 
marrow 



RNA 
Source 



Clontech 



Library 
Name 



BMD002 



SEQ ID NOS: 



25090 25323-25325 25331-25335 25340-25341 25368- 
25373 25383-25401 25410-25413 25705-25715 26024- 
26028 26205-26206 26235-26239 26262-26264 26280 
26316-26321 26326-26328 26332-26337 26341-26344 
26350-26352 26373-26374 2641 1 26455-26459 26469- 
26470 26479-26545 26547-26555 26596-26601 26657- 
26659 ^6665-26666 26684 26737 26748-26756 26782- 
26785 26788-26789 26796-26801 26831 26835 26842- 
26843 26853-26854 26858-26862 26873-26875 26879 
26882-26884 26980-26984 26988 27025-27027 27052 
27067-27070 27080-27090 27093-27097 27142-27146 
27150-27151 27193-27200 27218 27245-27251 27254- 
27260 27269-27270 27279 27283-27287 27299-27301 
27304-27305 27348-27353 27435-27436 27444 27498- 
27503 27510-2751 1 27544-27545 27562-27563 27570- 
27573 27578-27584 27586-27587 27600-27606 27636- 
27639 27649-27654 27755-27756 27784-27788 27819- 
27820 27825-27826 27861-27864 27890-27892 27896- 
27927 27943-27947 27989-27990 28001-28003 28012- 
28017 28045-28047 28050-28059 28105-28107 28142- 
28145 28204-28209 28286 28360-28364 28424 28426- 
28428 28458-28460 28463 28468-28484 28728-28731 
29278-29283 29296-29300 29321-29326 29328-29337 
29339-29340 29358 29367 29432-29435 29718-29721 
29746-29761 29872-29875 29940-29949 29960-29961 
30141-30142 30150-30156 30189-30199 30240-30250 
30361-30368 



51-52 167 273-278 360-361 534-535 546-547 553-554 
582-584 1044-1045 1136-1139 1158-1161 1307 1317 
1436-1437 1593-1594 1602-1603 1622-1623 1667-1668 
1681-1687 1692-1693 1705-1714 1923-1924 1990 2030 
2058 2209-2210 2277 2396-2400 2471-2474 2814-2815 
2889-2891 2893-2894 2988-2989 3 105-3 106 3 161-3163 
3435-3440 3550-3554 3768-3769 3781-3784 3834-3835 
3903-3907 3939-394 1 4086-4090 4 1 24-4 1 26 4 1 60-4 1 62 
4509-45 1 1 4555-4556 4562-4568 4581-4582 4623-4639 
4668-4672 4785-4789 4795-4809 4852-4853 4967-4968 
51 81-5 1 83 5295-53 1 0 5572-5573 5856-5858 5973-5975 
6 1 26-6 1 34 633 1 -6334 6403-6404 6442-6444 6450-645 1 
6533-6535 6780 6782-6786 6832-6850 6852 6877-6878 
6941-6942 7192-7193 7207 7209-7212 7216-7219 7245- 
7248 7256-7257 7368-7369 7426-7442 7450-7451 7654- 
7655 7695-7696 7745-7746 7805-7808 7972-7975 8101- 
8 1 04 8 1 42-8 1 44 8 1 87- 8200 8206-82 1 0 8227-8229 837 1 - 
8374 8T 83-8389 8453-8454 8497-8499 8504-8505 8512- 
8513 8539-8542 8588-8597 8612-8616 8688 8698-8709 
8724-8732 8777-8779 891 7-891 8 8946-8973 8997 9002- 
9004 9063-9067 9264-9265 9321-9323 9399-9405 9443 
945 1 -94 53 95 1 7-95 i 8 9529-9530 9555-9557 9594-9604 
961 1-9612 9667 9757-9758 9782-9783 9794-9795 9826 
9828 9835-9840 9848-9850 9909-9912 9929-9935 9981- 
9988 10164-10166 10480-10482 10498-10503 10513- 
10515 10551-10554 11123-11124 1 1202-1 1203 1 1314- 
11315 I 1533-11534 11538-11540 11731-11734 1 1757- 
11758 11803-11804 11842 11947-11950 12023-12026 
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BNSDOCID: <WO_0175067A3JA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








12050-12056 12140 12202-12205 12245-12253 12258 
12309-12311 12362 12374-12377 12560-12561 12615- 
12618 12637 12676-12678 12701-12705 12782-12787 
12796-12798 12871-12881 12894-12897 12997-12999 
13528 13592-13595 13627-13628 13885-13887 13925- 
13926 14137-14138 14261-14263 14546-14549 14604 
14626 14714-14717 14784 14809-14813 14822-14838 
15151-15157 15182-15183 15290-15291 15329-15331 
15336-15340 15356-15357 15412-15414 15631-15642 
15652-15656 15855-15857 15878 15906-15907 16053- 
16058 16403-16407 16422-16429 16443-16445 16473- 
16478 16600 16636-16637 16642 16652-16655 16894- 
16896 17046-17057 I7I05-17106 17120-17122 17397 
17399-17400 17940-17942 18136-18138 18286-18288 
18403 18405-18406 18500-18501 18527 18579-18581 
18757-18758 18767-18769 18771-18772 18777-18780 
18802-18804 18899-18903 18934-18939 18964-18969 
19018 19059-19065 19074-19080 19106-19118 19156- 
19158 19211-19212 19221-19222 19228-19229 19254- 
19255 19260-19262 19283-19294 19351-19354 19362 
19370 19373-19374 19380-19384 19390-19394 19401- 
19402 19418-19431 19442-19444 19461 19512-19513 
19515-19521 19672-19673 19679-19682 19693 19698- 
19699 19733-19735 19743-19751 19800-19803 19813 
19819-19822 19919-19923 19938-19942 19958-19963 
19972-19980 20015-20017 20029-20043 20074-20079 
20087-20094 20120 20146-2014820167-20171 20195- 
20197 20208-20214 20222-20225 20241 20253 20257- 
20262 20265-20270 20290-20296 20425-20426 20432- 
20446 20476-20479 20485-20494 20497-20498 20502- 
20503 20524-20536 20563-20567 20599-20606 20620 
20631-20634 20653-20665 20727-20732 20788 20816- 
20818 20853-20854 20858-20862 20897-20900 20938- 
20942 20948-20949 20952-20954 20977-20984 2 1058- 
21059 21 122-21 127 21 141-21 142 21 145-21 148 21 157- 
21 169 21197-21 198 21202-21207 21216-21232 21236- 
2 1 247 2 1 277-2 1280 21 284-2 1 294 2 1 398-2 1 402 2 1 408- 
21409 21463-21465 21480-21482 21485-21494 2 1647- 
2 1 65 5 2 1 729-2 1 733 2 1 744-2 1 747 2 1 892-2 1 898 2 1 9 1 7- 
2 1 92 1 2 1 948-2 1 954 2 1 978-2 1 987 22026-22029 22070- 
22073 22089 22092-22094 22 1 20-22 1 27 22 14 1 -22 1 43 
22 1 7 1 -22 1 75 22208-22224 22292-22299 223 1 0-223 1 1 
223 1 9-22322 22336-22346 22358-22359 22440-22448 
22644-2265 1 22663-22664 22678-22679 22690 22838- 
22842 22846-22849 22899-22900 23047-23050 23064- 
23065 23070-23071 23074-23076 23085-23086 23252- 
23256 23382-23385 23415-23418 23433 23473-23474 
23510-2351 1 23543-23544 23555-23565 23720-23721 
23761 23793-23797 23802-23805 23827-23833 23903- 
23904 25307-253 1 0 25323-25325 254 1 0-254 1 3 26024- 
26028 26 1 96-26 1 99 26266 26280 26285-26290 263 1 0- 

26832 26843 26879 26888-26890 27100-27102 27127- 
27128 27142-27146 27193-27200 27206 27209-27213 
27216-27218 27294 27476-27477 27498-27500 27544- 
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BNSDOCID: <WO 0175067A3_IA> 



wo 0]/()75()67 




PCT/USOl/0863] 



Tissue 
origin 


RNA 
Source 


Library 
Nil me 


SEQ ID NOS: 








27545 27562-27563 27636-27639 27649-27656 27814- 
27815 27848-27852 27861-27864 28050-28059 28358- 
28360 28424 28426-28428 29117-29123 29246 29271- 
29283 29309-29314 29339-29340 29354-29357 29367 
29378-29379 29445 30150-30156 


bone 
marrow 


i^ioniecn 




656 1048 5335-5336 8768-8770 9956-9957 12872-12881 
15290-15291 18673-18677 18719-18722 19156-19158 
21978 22669-22670 23046 25373 26843 27193-27200 
27218 27790-27796 27989-27990 28199-28203 28286 


bone 
marrow 


Cloniecn 




373-374 4174 4362-4365 8320-8322 9531 15908-15909 
16044-16046 16652 17160-17167 18771-18772 19749- 
19751 19814-19815 20698-20707 22310-22311 23070 
25370-25372 26266 27702-27706 


Adult 
colon 


Invitroge 
n 


CLNOOl 


170-171 398-399 700-701 723-725 1004 1235-1237 1273- 
1 279 1 608- 1610 1 667- 1 668 1 96 1 - 1 962 2439 247 1 -2474 
2599-2603 2687-2706 3306-3308 3606 3735-3736 3789- 
3794 3949-3953 4213-4214 4221-4238 4515-4516 4666 
7216-7219 7258-7263 7536-7541 7742-7743 8046 8074- 
8078 8297-8300 8323-8325 8342 8420-8421 8430-8433 
8497-8499 85 1 2-85 1 3 89 1 7-89 1 8 9343-9346 939 1 -9392 
9475-9476 9506-9509 9531 9688 9735-9738 9828 10148- 
10160 10263-10264 10311 10506-10507 10531-10532 
10904-10905 11467 11473-11474 11544-11545 11612- 
11639 12006-12010 12150-12151 12435 12723 12725- 
12727 12872-12881 12943 13540-13542 13581-13583 
14137-14138 14277-14280 14546-14549 14604 14784 
15093-15095 15257 15406-15407 15530-15531 15855- 
15857 16345-16349 16558-16562 16570-16573 16602- 
16608 16995 17105-17106 17335-17339 17394-17395 
17958-17962 18269-18270 18412-18418 18495-18499 
18719-18722 18778-18780 18796 18925-18933 19045- 
19048 19134 19283-19294 19316-19317 19368-19369 
19390-19402 19566 19683-19687 19736-19742 19759- 
19763 19926-19929 19933-19937 19972-19980 20103 
20106-20120 20161-20164 20189-20194 20200-20207 
20231-20234 20300-20304 20321-20324 20328-20330 
20336-20338 20393-20400 20480-20481 20485-20490 
20501 20524-20535 20676-20680 20806-20812 20819- 
20823 20865 20890-20896 20963-20972 21208-21210 
21225-21226 21256-21262 21284-21294 21334 21377- 
21397 21428-21433 21447-21450 21516-21528 21877- 
21880 21955-21957 22003-22015 22026-22034 22204- 
2221 1 22250 22343-22346 22358-22359 22405-22408 
22551-22552 22700-22701 22810-22818 22838-22842 
22952-22953 23053-23055 23070 23074-23076 23212- 
232V5 23358-23360 2341 5-2341 8 23827-23833 24005- 
2401 1 26307-26309 26327 26337 26341-26344 26359- 
26365 26373-26374 26421-26422 26858-26859 27100- 
27102 27156-27157 27304-27305 27640-27641 27812- 
27815 28186 28255-28261 28269 28468-28484 30141- 
30142 


Mixture of 
16 tissues 

mRNAs* 


Various 
Vendors* 


CTL016 


373-374 847-848 4581-4582 7465-7466 7745-7746 926/- 
9268 13638-13641 14344-14345 15277-15278 15356- 
15357 18825-18828 19049-19053 19306-19307 19370 
19706-19708 20263-20264 20345-20348 20425-20426 
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<WO_0l 75067 A3 J A> 



wo (n/()75()r>7 



Tissue 
origin 



Mixture of 
1 6 tissues 

mRNAs* 



adult 
cervix 



RNA 
Suurcc 



Library 
Name 



PCT/US6]/»8r.31 



SEQ ID NOS: 



207 1 2-207 1 3 20792-20797 22343-22346 2288 1 -22886 

26409-26410 27989-27990 

Various I CTL021 I 1667-1668 4206 4208 4562-4568 5335-5336 5370 5919- 
Vcndors* | | 5921 7256-7257 8434-8448 9984-9985 10588-10591 

10870-10872 10965 12149 12714-12715 15126-15129 
15530-15531 15543-15544 15576-15577 16652 16894- 
16896 18371-18372 18516-18518 19049-19053 19211- 
19212 19283-19294 19401-19402 19422-19431 19706- 
19708 19736-19742 19749-19751 19813 20289 21155- 
21 156 21208-21210 22101-22107 22309 22358-22359 
22373 22632-22633 22690 23074-23076 27544-27545 
27593-27594 27989-27990 29332-29337 30135-30140 



BioChain I CVXOOl 



30 48-49 51-52 144-145 156 180-181 201 221 255-256 
30 1 329-330 332 395 4 1 9-420 425-427 515-517 524-525 
530-53 1 543-547 551-552 694-695 716-720 738-740 832 
836 901-904 934-935 1001-1003 1047 1 185-1 187 1259- 
1265 1273-1279 1302-1303 1424-1429 1431 1453-1454 
1456-1460 1474 1483 1499-1502 1563-1564 1596 1667- 
1668 1705-1714 1800 1866-1872 1887-1889 1899-1900 
201 5-201 8 2036 2062 2220-2227 2275-2276 2307 2375 
2404-2406 2431 2471-2474 2516 2540-2541 2599-2603 
2626-2642 2644-2651 2653-2658 2661-2673 2692-2694 
27 1 0 2802 292 1 -2930 295 1 -2955 2988-2989 3001 3090 
3205-3207 3245-3246 3268-3269 3290-3303 3421-3422 
3455-3456 3466 3507-35 1 0 35 12-3520 3526-3529 353 1- 
3534 3555-3558 3661-3670 3705-3706 3763-3765 381 7 
3949-3953 4122-4123 4160-4162 4221-4238 4469-4470 
4599-4601 4663-4665 4692-4694 4762-4763 4785-4789 
4795-4809 4819-4823 4957 5084-5085 5092-5094 5 109- 
5115 5124-51265133 5335-53365364 5483-54845581- 
5583 5654 5766-5767 5932-5936 5973-5975 5980-5984 
5997-6000 60 n -6021 6284 6371-6376 6403-6404 6484 
6486-6489 6624-6626 6779 6877-6881 6932-6938 6980 
7192-7193 7209-7212 7216-7219 7279-7282 7294-7295 
7350-7352 7534-7550 7576-7577 7601-7603 7609 7640- 
7642 7671-7673 7678-7689 7693-7694 7701-7703 7728 
7742-7743 7747-7751 7771 7778-7783 7787-7788 7794- 
7801 7890 7924-7925 7976 7988 8020 8025-8026 8070 
8084-8085 8115-8121 8132-8141 8145-8156 8184-8186 
8258-8262 8270-8276 8313-8314 8342 8347-8360 8368- 
8370 8383-8389 8415 8422-8425 8430-8433 8466-8476 
8504-8506 8543-8550 8688 8751-8753 8758-8759 8869 
8917-8933 8982-8983 8986-8991 9021 9029-9035 9037 
9072-9074 9196-9200 9305 9321-9323 9337-9338 9391- 
9392 9427-9428 9444 9456-9458 9487-9488 9506-9509 
9522-9525 953 1 -9534 96 1 7-9626 9684-9687 9709 9729- 
9731 9763-9767 9794-9795 9815-9820 9826 9828 9854- 
9856 9899-9901 9916-9920 9923-9924 9958-9961 9969- 
9980 9989-9992 9997-10009 10017-10019 10038-10040 
10175-10196 10273-10274 10277 10306 10451-10453 
10484-10489 10498-10503 10508-10515 10523-10532 
10539-10542 10588-10594 10873-10875 10877-10878 
10886-10889 10901-10902 10979 1 1013-11017 I 1028- 
11031 11147-11156 11217-11219 11252-11273 11300- 
11303 11317 11345-11350 11423-11426 1 1431-11432 
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SNSOOCIO: <W0 01 75067A3JA> 



wo 01/075067 



PCT/USOl/OSfiSJ 



Tissue 
origin 



RNA 
Source 



Libra ry 
Name 



SEQ ID NOS: 



1 1468- 
11544- 
1 1716 
11778 
1 1 886 
12121 
12371 
12555 
12606 
12711 
12806 
12981 
13592 
13954 
14261 
14628 
14784 
15183 
15328 
15589 
15883 
16143 
16486 
16582 
16686 
16934 
17268 
17441- 
17958 
18072 
18425 
18681 
18769 
18S11 
18854 
18915 
18945 
19029 
19084 
19i47 
19274 
19394 
19444 
19493 
19607 
19698 
19804 
19962 
20017 
20073 
20154 
20214 
20279 
20354 
20441 



11472 11476 
11546 1 1553 
1173I-I 1734 
n 803-1 1804 
1.1889 1 1921 
12126 12206 
12377 12420 
12559 12564 
12609 12640 
12720-12723 
12829-12830 
12984-12985 
13595 13606 
-13956 14023 
14263 14304- 
-14635 14645- 
14789-14791 
15190-15191 
15406-15407 
15699-15700 
15961-15963 
16145-16146 
16494-16495 
16609-16611 
1-16693 16828 
16937 16993 
-17274 17330 
17450 17454- 
1 7963 1 8007 
18136-18138 
18533-18534 
18691-18692 
18771-18776 
18813 18825- 
18857-18880 
■ 18918 18923- 
18947-18950 
-19035 19045- 
19085 19090 
19154-19155 
19306-19307 
19401-19402 
19454-19455 
19515-19521 
19656-19657 
19727-19735 
-19815 19921 
-19963 19965 
20029-20043 
20080-20098 
20161-20164 
20231-20241 
-20280 20288 
20393-20407 
-20446 20452 



11478 11505 
1 1554 11 584 
11749-11750 
11835-11836 
-11930 12011 
1-12208 12215 
12429 12470 
12593-12596 
12668-12669 
12760-12762 
12832-12834 
13077-13079 
13608 13645- 
-14026 14058- 
14305 14546- 
14648 14684- 
14866-14870 
15243-15248 
15486-15490 
15855-15857 
15988-15990 
16226-16227 
16508-16511 
16636-16637 
-16831 16851- 
16994 17038- 
1-17332 17335- 
17456 17525- 
18015-18016 
18400-18402 
18587-18616 
18750-18756 
18789 18802- 
18834 18836- 
18894-18896 
18933 18936- 
18960-18969 
-19048 19059- 
19096-19101 
19159 19209- 
19362 19370 
19415-19417 
19458-19461 
19526-19531 
19667-19668 
19749-19751 
-19925 19933- 
-19967 19969 
20048-20052 
20106-20112 
20167-20179 
20243-20249 
20299-20307 
20411 20415- 
■20455 20469 



11506 11538-11540 
11585 11609 11715- 
11761-1 1763 1 1777- 
11842 11873-11875 
12013 12042-12044 
12225 12280-12282 
-12471 12519-12540 
12598 12601-12602 
12682-12683 12707- 
12785-12787 12805- 
12905 12943 12978- 
13560-13562 13584 
13651 13761-13795 
14059 14192-14195 
•14549 14575-14604 
14685 14702-14704 
15025-15069 151 82- 
15292-15293 15326- 
15545-15546 15588-, 
15863-15868 15880- 
16110-16112 16141- 
16299-16300 16484- 
16542-16544 16579- 
16643-16648 16652 
-16853 16899-16900 
-17041 17046-17057 
-17339 17366-17368 
-17527 17924-17926 
18029-18030 18069- 
18412-18420 18423- 
18644-18650 18680- 
18759-18760 18767- 
18804 18806-18807 
18838 18842-18845 
18899-18903 18910 
18939 18941 18944- 
18975 18989-18990 
•19065 19068-19080 
19106-19118 19142- 
19210 19225 19273- 
19373-19379 19387- 
19422-19434 19441 - 
19484-19486 19488- 
19580-19582 19604- 
19683-19687 19693- 
19756 19759-19767 
-19939 19953-19957 
-19971 19981 19995- 
20064-20065 20069- 
20120 20130 20151- 
20182-20188 20200- 
20253 20257-20264 
20328-20330 20345- 
•20420 20427-20431 
-20479 20514-20520 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








20524-20545 20559-20562 20569-20578 20621-20624 
20649-20665 20676-20681 20683-20685 20688 20698- 
20707 20718-20734 20753 20758-20766 20792-20812 
20819-20821 20836-20843 20858-20862 20871 20897- 
20900 20922-20926 20929-20932 20938-20943 20948- 
20949 20963-20984 20992-20994 20999-21004 21021- 
2 1 023 2 1 026 2 1 062-2 1 066 2 1 069-2 1 087 2 1 1 0 1 -2 1 1 04 
2 1 122-21 127 21 141-2 1142 21 145-2 1151 21I7I-21I74 
21 194-21196 21213-21215 21227-21232 21263-21280 
21284-21294 21297-21298 21351-21352 21410-21414 
2 1 428-2 1 433 2 1 446 2 1 463-2 1 465 2 1 467-2 1 469 2 1 480- 
21482 21485-21500 21647-21655 21891-21894 21917- 
2 1 92 1 2 1 925-2 1 928 2 1 939 2 1 955-2 1 957 2 1 967-2 1 968 
2 1 97 1 -2 1 978 22000-22002 22007-220 1 5 22020-22025 
22030-22034 22040-22041 22050-22055 22074-22076 
22090-2209 1 22 1 35-22 1 3 8 22 1 52-22 1 56 22 1 60 22 1 65- 
22168 221 76-22 184 221 87-22 1 92 22 1 95-22 1 98 22208- 
222112221 8-22224 2226 1 -22289 22292-22302 223 1 0- 
2231 1 22318 22333-22342 22347-22350 22357-22359 
22365-22371 22373 22405-22410 22495 22534-22539 
22553-22560 22569 22607-22609 22622-22624 22634- 
22643 22653-22654 22690 22700-22701 22737-22739 
22741-22742 22750-22759 22768-22770 22794-22796 
228 1 0-228 1 6 22833-22834 22843-22845 22854-22856 
22904-22906 22952-22953 22955-22957 22969-22970 
22978-22979 22991-22994 23007-23021 23046 23053- 
23055 23059-23060 23064-23067 23071 23080-23083 
23117-23119 23125-23136 23141 23206-2320923212- 
23215 23242-23244 23251-23256 23329-23337 23356- 
23357 23364-23370 23382-23385 23402-2341 1 23415- 
234 1 8 23428-23430 23486-23487 23489-23490 23492- - 
23493 2351 5-235 1 8 23532-23539 23543-23544 23555- 
23565 23600-23624 23675-23681 23704 23726-23730 
23761 23770 23806-23809 23820-23833 23836-23837 
23839-23842 23867-23875 23878-23880 23990-23992 
24021-24024 24035-24040 24042-24043 24126-24144 
24147-24158 25085-25090 25334-25337 25347-25358 
25376-25377 25383-2540 i 26024-26028 26209-26213 
26225-26231 26252 26266 26270-26272 26285-26290 
26294-26302 26316-26321 26327 26341-26344 26358 
26431 26453 26460-26464 26469-26470 26596-26601 ^ 
26676-26677 26687 26742 26748-26754 26788-26789 
26819-26826 26842-26843 26853-26854 26873-26875 
26980-26984 26988 27012-27014 27040-27043 27052 
27067-27070 27 1 00-27 1 02 27 1 73-27 1 74 27 1 77-27 1 78 
27193-27200 27269-27270 27348-27353 27478-27479 
275 10-275 II 27520-27521 27544-27545 27557-27559 
27600-27601 27635-27641 27662-27672 27729-27739 
27755-27756 27781-27788 27790-27804 27861-27864 
27890-27892 27940-27947 27970 27981-27982 27989- 
27990 28008-2801 1 28045-28047 28095-28096 28099- 

ZO J UU ZO 1 UO-ZO I Z 1 Zo 1 D /-Zo 1 Do Zo 1 OU zo I Vv-ZozUj 

28255-2826 1 28286 283 1 1 -283 1 3 28573-28578 28768- 
28774 291 17-29123 29278-29283 29321-29326 29354- 
29357 29409-294 1 6 29938-29949 29960-29963 30141.- 
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5NSDOCID: <WO 0175067A3JA> 



wo 01/075067 



PCT/USOl/08631 



Tissue 
origin 



RNA 
Source 



Library 
Name 



SEQ ID NOS: 



30142 30150-30156 30184-30199 30218-30220 30233- 
30235 30240-30242 30361-30368 



diaphragm 



BioChain 



D1A002 



endothelia 
I cells 



Slratagen 



EDTOOl 



5581-5583 7978-7983 8187-8200 8349-8350 9072-9074 
9366-9368 1 1 123-1 1 124 1 1 745-1 1 748 16546 19800- 
1 9803 1 9972- 1 9980 20 1 30 20437-20440 20554-20557 
206 1 4-206 1 5 20676-20680 222 1 2-222 1 7 23252-23256 
25340-25341 25373 26876-26878 



19-20 84 124-125 156 158-159 164 170-171 180-181 192 
197-200 227-230 251-252 255-256 260 301 307-308 315- 
316 31 9-323 329-330 358-359 373-374 395 4 1 4-4 1 8 425- 
427 461-465 505 515-519 524-525 534-535 553-554 557- 
559 576-578 619-620 635 656 706-707 712 716-722 832- 
836 845-848 880-885 891 913 919-922 981-985 1004- 
1005 1044-1045 1047 1074-1087 1092-1098 1101-1103 
1123-1127 1158-1161 1203-1204 1235-1237 1240-1241 
1259-1266 1268-1289 1307 1310-1311 1334 1414-1417 
1431 1453-1454 1467-1469 1483 1499 1569-1573 1618 
1620 1667-1668 1678-1680 1705-1714 1721-1722 1778- 
1779 1792-1794 1910-1913 1925-1927 1967 1971-1974 
1977 1986-1987 2015-2018 2022 2072 2202-2203 2272- 
2276 2306 2404-2406 2409 2432-2435 2471-2474 2570- 
2574 2597-2603 2625 2724-2726 2886-2887 2903-2904 
2923-2924 2926 2934-2935 2939-2943 2975-2977 2983- 
2986 3001 3006-3008 3078-3079 3090 3 1 07-3 1 08 3 1 1 5 
3226-3228 3241 3255-3259 3266 3276-3277 3304-3309 
3336-3337 3365 3374-3377 3421-3422 3433 3448-3450 
3455-3456 3464-3465 3477-3478 3504-3507 3518-3520 
3525 3555-3558 3606 3624 3686 3693 3781-3784 3789- 
3794 3834-3835 3949-3953 4067-4072 4080-4082 4084- 
4085 4122-4123 4160-4162 4213-4214 4244-4247 4343- 
4346 4450 4469-4482 4486-4488 4526-4527 4542 4555- 
4556 4562-4573 4581-4582 4600-4601 4612-4614 4651 
4785-4789 4857-4861 4966-4968 4971-4974 5089-5090 
5092-5094 5192 5335-5336 5384-5386 5572-5573 5580- 
5583 5594-5602 5658 5700 5714-5716 5802-5812 5820- 
5823 5880 5885-5897 5907-5909 5939-5941 5980-5984 
5986-5988 6140-6143 6166-6168 6186-6189 6301 6342- 
6343 6403-6405 6551-6567 6585-6592 6627-6628 6657- 
6661 6669-6670 6791-6794 6832-6850 6852 6932-6938 
7056-7057 7209-7212 7216-7219 7285-7295 7374 7415- 
7420 7447-7449 7536-7541 7557-7559 7580-7597 7601- 
7605 7609 7615-7617 7620-7621 7630-7636 7643-7647 
7654-7655 7657-7665 7671-7673 7681-7687 7693-7696 
7701-7703 7729 7742-7743 7745-7751 7784-7786 7794- 
7797 7821 7890 7906-7912 7921-7925 7946-7948 7972- 
7975 7978-7983 7990-7992 7994 8002 8010-8012 8017- 
8019 8043-8044 8070 8090-8093 8117-8121 8152-8159 
8163-8173 8182-8183 8187-8200 821 1-8213 8216-8220 
8227-8229 8234 8247-8248 8253-8257 8342 8347-8360 
8363-8364 8368-8370 8415 8449-8452 8497-8499 8504- 
8505 8507-8509 85 12-85 1 3 8539-8542 8554-8555 8584- 
8587 8607-8609 8688-8690 8754-8757 8760-8761 8777- 
8779 8936-8938 8986-8991 9002-9004 9013-9020 9038- 
9045 9072-9074 9084-9085 9196-9200 9260-9263 9306- 
93 1 1 93 1 6 932 1 -9323 9331-9333 9337-9338 9382 9391- 
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wo 01/075067 




PCT/US01/08r)3] 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQIDNOS: 








9392 9445-9448 9454-9455 9475-9476 9478-9481 9487- 
9490 9522-9525 953 1 -9534 9546-9549 9558 956 1 -9566 
9586-9589 9617-9626 9659 9664-9665 9672 9682-9683 
9729-973 1 9735-9742 9757-9758 9763-9767 9794-9795 
98 1 5-9820 9826 9828-9834 985 1 -9852 9854-9855 9896- 
9897 9902-9904 9923-9924 9927-9928 9953 9960-9964 
9993-9996 10033-10040 10167-10196 10273-10274 
10277 10281-10304 10306 10326-10328 10451-10453 
10480-10482 10508-10515 10537-10538 10595-10599 
10603-10608 10612-10623 10627 10638-10639 10881- 
10883 10901-10902 10913-10918 10936-10938 10963- 
10965 11035-11037 11123-11124 11135 11143 11217- 
11219 1 1295-1 1305 1 1314-1 1315 1 1339-1 1350 1 1359- 
11369 11372-11396 11405-11407 1 1431-1 1432 1 1434 
11465-11466 11468-11474 11476-11478 11495-11498 
11538-11540 11546 11579-11606 11609 11696 11711- 
11712 11715-11716 11731-11734 11737-11750 11780- 
1 1784 11786-11788 11803-11804 1 1835-1 1836 1 1840 
11842 11873-11875 11901-11905 11941-11944 11947- 
1 1950 12002-12005 12050-12056 121 12-121 14 12121- 
12137 12150-12151 12173 12190-12191 12237-12238 
12256-12257 12259-12262 12285-12302 12361 12374- 
12377 12398-12401 12446-12450 12470-12471 12477 
12486-12540 12545-12546 12555-12559 12590-12592 
12615-12618 12637 12640 12642-12644 12666-12667 
12670 12707-12711 12714-12715 12723 12755-12762 
12796-12798 12805-12806 12829-12830 12978-12981 
12997-12999 13077-13079 13576-13579 13581-13583 
13592-13597 13603-13608 13629-13631 13645-13651 
13796-13797 13873-13875 13918-13919 13999-14003 
14044-14045 14054-14056 14058-14059 14130-14131 
14141-14142 14170-14172 14175-14181 14192-14195 
14206 14216-14226 14236-14238 14261-14263 14299- 
14301 14346 14498-14501 14604 14607-14609 14681- 
14682 14684-14685 14714-14717 14784 14802-14808 
14866-14870 15013-15024 15071-15074 15093-15095 
15165-15170 15172-15173 15182-15183 15190-15191 
15220 15222-15224 15233-15236 15243-15248 15250- 
15251 15257 15277-15278 15283-15286 15290- 1 5291 
15298-15303 15323-15324 15336-15340 15356-15357 
15406-15407 15412-15414 15457-15459.15530-15535 • 
15545-15546 15548-15550 15563-15564 15576-15577 
15585 15588-15589 15614-15616 15699-15700 15855- 
15857 15869-1587015880-15883 15890-15895 15988- 
15990 16044-16046 16059 16075-16079 16082 16096- 
16099 16103-16104 161 10-16112 16141-16143 16168- 
16171 16174-16176 16237 16239 16371-16372 16388- 
16391 16422-16429 16461-16466 16479-16481 16501- 
16504 16508-16511 16536-16539 16545 16563-16573 
16576-16577 16583-16585 16600-16601 16609-16611 
16619-16621 16628-16637 16642-16648 16652 16675- 
l6oo2 16/0z-lo/U!> I0//I-I0//Z loo04-loaU/ loojJ- 
16842 16851-16853 16873-16874 16894-16896 16934- 
16937 17070-17071 171 14 17120-17122 17131-17132 
17242 17284-17291 17297-17306 17330-17332 17335- 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








17339 17398 17454-17456 17571-17574 17937-17938 
17958-17962 17964-17968 18015-18016 18029-18030 
18055-18060 18136-18138 18376-18377 18407-18418 
18421-18425 18427-18429 18492-18494 18500-18501 
18516-18518 18527 18533-18534 18536-18539 18617 
18624-18637 18644-18650 18655-18658 18671-18677 
18691-18693 18717-18726 18730-18732 18745-18756 
18759-18761 18771-18780 18784-18789 18796-18807 
18811-18813 18822-18828 18855-18880 18882-18888 
18894-18896 18899-18907 18919-18921 18925-18939 
1 894 1 1 8946 1 8964- 1 8969 1 8975- 1 8977 1 8989- 1 8990 
18996 19012 19025-19035 19045-19048 19055 19057- 
19065 19071-19083 19090 19134 19138-19140 19163- 
19201 19207-19210 19213-19220 19224 19251-19252 
19254-19257 19260-19263 19266-19267 19273 19295- 
19296 19306-19307 19316-19317 19345-19349 19351- 
19360 19362-19364 19368-19370 19373-19374 19380- 
19389 19401-19402 19415-19417 19422-19434 19441- 
19444 19458-19463 19484-19486 19503 19514-19521 
19530-19531 19536 19560-19562 19566-19573 19586 
19598-19601 19625 19656-19657 19659-19661 19667- 
19668 19670-19671 19688 19693 19698-19699 19727- 
19748 19759-19763 19772 19800-19803 19810-19815 
19819-19822 19855-19856 19915-19918 19921-19929 
19933-19946 19953-19961 19965-19967 19972-19981 
20015-20017 20026-20027 20029-20047 20066-20068 
20072-20079 20087-20094 20099-20102 20106-201 10 
201 14-20120 20122-20127 20130 20133-20136 20146- 
20154 20161-20164 20167-20179 20182-20194 20200- 
20218 20222-20225 20235-20241 20250-20252 20257- 
20262 20265-20270 20274-20278 20281-20282 20289 
20328-20330 20345-20354 20360 20393-20400 20406- 
20407 20414 20418-20426 20432-20451 20456-20474 
20476-20479 20482-20494 20501 20505-20510 20521- 
20535 20542-20545 20548-20557 20563-20567 20575- 
20578 20614-20619 20625-20634 20644-20648 20653- 
20671 20688-20692 20698-20707 20710-20711 207 18- 
20732 20752-20753 20758-20767 20788 20806-20821 
20824-20843 20853-20863 20879-20880 20897-20900 
20924-20925 20927-20928 20948-20949 20955-20962 
20973-20988 2 1 005-2 100821015 21 026-2 1 03 1 2 1 060- 
2 1 066 21 069-2 1 07 1 2 1 076-2 1 087 2 1 1 0 1 -2 1 1 04 2 1 1 22- 
21127 21137-21140 21145-21151 21171-21174 21176- 
2 1 1 80 2 1 1 97-2 119821 202-2 1 207 2 1 225-2 1 226 2 1 233- 
2 1 235 2 1 24 1 -2 1 247 2 1 256-2 1 274 2 1 277-2 1 280 2 1 284- 
21298 21301-21303 21351-21354 21359-2136021377- 
2 1 397 2 1 434-2 1450 21 467-2 1 469 2 1 480-2 1 482 2 1 495- 
21500 21516-21530 21647-21655 21718-21724 21729- 
21733 21877-21880 21892-21894 21911-21912 21915- 
2 1 92 1 2 1 924 2 1 939 2 1 95 1 -2 1 966 2 1 978-2 1 987 22000- 
22006 22019-22025 22040-22044 22047 22060-22076 
22080-22083 22092-22094 22 1 1 7-22 119 221 28-22 1 38 
22 1 4 1 -22 1 43 22 1 60-22 1 64 22 1 69-22 170 221 87-22 1 92 
22195-22198 22200-22203 22208-2221 1 22225-22226 
22251-22252 22265-22289 22292-22299 22309 22314- 
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origin 
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Source 


Library 
Name 


SEQ ID NOS: 








223 1 7 223 1 9-22332 22336-22342 22349-22350 22358- 
22359 22365-22371 22373 22377-22380 22383-22388 
22434-22435 22455-22465 22495 22531-22539 22553- 
22558 22571-22581 22607-22609 22622-22624 22634- 
22636 22644-22651 22653-22654 22663-22667 22678- 
22679 22690 2 2 700-22701 22703-22 706 22726-22727 
22730-22731 22750-22762 22768-22770 22781-22782 
22794-22796 228 1 0-228 1 6 2282 1 -22822 22852-22856 
22870-22874 22904-22906 22909-2291 1 22925-22938 
22948-22953 22955-22961 22974-22976 22978-22979 
22991-22994 23007-23021 23046-23052 23057-23060 
23063-23067 23070-23071 23084 23098-23101 231 12- 
23116231 20-23 1362313 8-23 1 4 1 2320 1 -23 202 23218- 
23222 23237-2324 1 23251-23256 23258-23263 23279- 
23281 23338 23343-23344 23358-23360 23379-23390 
234 1 5-234 1 8 23448-23450 23470-23472 23475-23479 
23486-23487 23489-23490 23492-23493 23499-23505 
23508-23511 23526-23531 23555-23565 23673-23674 
23700-23701 23 704 2371 8-23719 23726-23736 23760- 
23761 23765-23767 23771-23780 23793-23799 23806- 
23809 23827-23833 23839-23848 23882 23890-23892 
23941-23956 23959 23990-23992 23999-24001 24014- 
24018 24025 24029-24033 24035-24040 24056 24120- 
24 1 29 24772-24774 25085-25090 252 1 3-25219 25293- 
25297 25307-25308 25319-25321 25334-25335 25338- 
25341 25355-25358 25370-25375 25416-25417 25534- 
25536 26024-26028 26 1 96-26 1 99 26205-26206 26237- 
26239 26248-26252 26266 26273-26279 26285-26290 
26316-26321 26327 26329 26337 26339-26340 26361- 
26365 26373-26374 26409-264 11 26460-26463 26469- 
26470 26559-26560 26596-26601 26678-26680 26719- 
26726 26742 26746 26748-26756 26804-26806 26843 
26853-26857 26860-26862 26876-26879 26980-26984 
27035 27040-27043 27052 27067-27070 27074-27077 
27 1 22-271 26 27 1 33-271 34 271 50-271 5 1 271 73-27 1 74 
27193-27202 27206-27213 272 1 8 27240-27251 27254- 
27265 27269-27270 27273-27274 27281-27287 27304- 
27305 27372-27375 27439-27440 27493-27495 27501- 
27507 27510-27511 27520-27521 27544-27545 27548- 
27549 27574-27584 27586-27587 27600-27606 27636- 
27641 27649-27654 27662-27672 27698-27706 27726- 
27739 27755-27756 27814-27818 27861-27864 27890- 
27892 27896-27927 27948-27969 27989-27990 28045- 
28047 28050-28059 28095-28096 28099-28 1 00 28 1 05- 
28 1 07 28 1 38-28 1 40 28 1 42-28 156 281 86 28263-28268 
28286 28290-28292 283 1 1 -283 1 3 283 1 5-283 1 6 28361- 
28362 28424 28426-28428 28468-28484 28573-28578 
28732-28742 291 17-29123 29278-29283 29304-29314 
293 1 7-29320 29328-29337 29^39-29340 29^58 29406- 
294 1 6 294 1 8-294 1 9 29432-2943 5 296 1 4-29620 297 1 8- 
29721 29950-29953 29960-29961 30141-30142 30150- 


Genomic 
clones 
from the 


Genomic 

DNA 

from 


EPMOOl 


880-882 1 1 42- 1 1 52 3281-3282 4007-4052 4 1 77 4 1 80- 
4190 4899-4907 491 1-4917 4921-4922 4928 4945 4997- 
5023 503 1-5035 5037 5042-5046 5202-5239 524 1 5361 



154 

=NSDCX:iD: <W0 017S067A3JA> 



wo 01/075067 




PCT/IJS0]/()8631 



Tissue 
origin 


RNA 

Source 


Library 
Name 


SEQ ID NOS: 


short arm 
of 

chromoso 
me 8 


Genetic 
Research 




6796-6800 7019 7026 7028-7029 7031-7035 7041-7055 
7058-7091 7094-7099 7173 7175-7177 7371-7372 7374 
7392-7395 7407-7414 7421-7425 7444-7445 7469-7472 
7475 8466-8476 8710-8715 8800-8813 8820-8841 8850- 
8853 8855-8859 8862-8868 8877-8902 9047-9048 9081- 
9085 9088-9099 9145-9149 9152-9181 9193 9205-9208 
9213-9229 923 1-9234 9239-9259 9269-9276 9291-9299 
93 1 4-93 1 5 9962-9964 1 0320- 1 0325 1 0329- 1 033 1 1 0334- 
10342 10443-10444 10679-10683 10723-10724 10726- . 
10741 10748-10750 10755-10757 10759-10765 10775- 
10777 10822-10830 10834-10867 10879-10880 1 1058- 
11062 11416-11418 11890-11891 12218-12220 13000- 
13004 13127-13128 13130-13136 13142-13174 13176- 
13190 13307-13311 13316-13318 13324-13337 13425- 
13495 13677 13681-13682 13695-13698 13706-13707 
13712-13721 13723-13727 13730-13751 13815-13821 
13823 13831 13854-13860 14876-14877 14962-14977 
15120-15123 15593-15599 15705-15708 15710 15718- 
15741 15773-15774 15780-15788 15815-15817 15826 
15828-15831 15836-15837 15842-15845 15915-15916 
15939-15943 15946-15956 15964-15976 15978-15980 
15991-15996 16001-16018 16047-16052 16258-16268 
17232 17366-17368 17579 17593-17598 17602-17609 
17637-17667 17673-17684 17688-17700 17703-17707 
17722-17724 17734-17789 17791-17799 17805-17806 
17818-17824 17828-17829 17836-17849 17857-17861 
17864-17868 17871-17873 17876-17879 17881-17885 
17888-17894 17902-17904 17909-17916 18008-18012 
18024-18028 18066-18068 18075-18089 18139-18151 
18155-18156 18161-18162 18166-18168 18186-18187 
18197-18203 18207-18214 18216-18218 18226 18230- 
18239 18242-18245 18247-18253 18255-18263 18275- 
18277 18286-18288 18291-18294 18308-18329 18335- 
18349 18353-18359 18365-18370 18380-18392 18398 
21304-21325 21501-21515 21534-21553 21557-21563 
21568-21646 21656-21711 21718-21724 21728 21738- 
2 1 743 2 1 748-2 1 75 1 2 1 788-2 1 799 2 1 863-2 1 876 22523- 
22533 22582-22588 22596-22602 22605-22606 22610- 
226 1 7 22658-22660 2281 7-228 1 8 23029-23045 23532- 
23539 23993-23998 24183-24196 24199-24225 24227- 
24268 24274-24312 24319-24324 24333-24387 24397- 
24470 24473-24490 24607-24631 24646-24665 24681- 
24702 24722-24770 24775-24816 24820-24862 24869- 
24923 24925-24951 24964-24977 24985-25060 25093- 
251112511 4-25 1 46 25 158-25 1 70 25 1 78-252 1 2 25220- 
25224 25228-25246 25249-25253 25359-25363 25366- 
25367 25450-25470 25475-25494 25506-25514 25539- 
25561 25572-25593 25598-25603 25633-25656 25660- 
25679 25690-25800 25807-25847 25853-25875 25878- 
25880 25883-25896 25906-25951 25957-25965 25969- 
260 1 8 26050-26053 26077-26086 26090-26 1 20 26 1 27- 
26129 26133-26143 26157-26184 26189-26194 26219- 
26220 26237-26239 26629-26655 26691-26694 27677- 
27688 27714-27717 27809-27811 28352-28357 28489- 
285 1 0 285 1 4-28548 28556-28572 28579-28627 28635- 
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BNSDOCID: <W0 0l75067A3JA> 



wo 01/075067 




PCT/US01/0S63] 



Tissue 
origin 


RNA 
Source . 


Library 
Name 


SEQ ID NOS: 








287 19 28732-28799 28809-28824 2883 1-28836 2884 1- 
28896 28901-28958 28964-28972 29012-29038 29047- 
29049 2907 1 -2908 1 29087-29 1 0 1 29 1 04-29 1 07 29 1 1 6 
29128-29141 29147-29151 29154-29156 29159-29168 
29 1 79-29 1 86 2922 1 -2924 1 29290-29295 29327 29368- 
29369 29420-29425 29446-29450 29461 29466 29468- 
29472 29486-29487 29492-29498 29501-29546 29551- 
29568 29583-29604 29606-29610 29614-29629 29631- 
29637 29645-29654 29660-29678 29686-29703 29708- 
29714 29722-29739 29741-29742 29746-29836 29842- 
29871 29876 29879-2991 1 29919-29935 29964-29968 
29980-29981 29986-29994 29998-30001 30022-30031 
j00j6-j00o4 30084-30 IUOjU 1 0y-JUij4 J01o7-jOI77 
30179-30182 30236-30239 30253-30278 30281-30295 
30297-30300 303 10-303 1 7 30321-30327 30330-30337 
30342-30347 30352-30360 


Genomic 
clones 
from the 
short arm 
of 

chromoso 
me 8 


Genomic 

DNA 

from 

Genetic 

Research 


EPM003 


1 604- 1 607 4008-4036 4049-405 1 4 1 80-4 1 90 4923-4928 

5242 5326-5330 7067-7087 7093 7175-7177 7426-7442 

7475 8807-8813 8822-8835 8839-8846 8850-8853 8855- 

8858 8862 8870-8873 8876 8892-8898 9088-9099 9152- 

9181 9205-9208 9226-9229 9239-9257 9259 9294-9296 

9301-9304 10343 10347-10350 10443-10444 10726- 

10727 10759-10764 10775-10777 10842-10867 13000- 

13004 13307-13308 13341 13422-13423 13425-13495 

13730-13735 13737-13750 13823 14981-14983 151 10- 

15111 15120-15123 15718-15725 15815-15817 15827- 

15833 15939-15943 15966-15968 15991-15996 16016- 

16018 17606-17608 17701 17836 17857-17874 17876- 

17887 17891-17894 18097-18134 18145-18151 18155- 

18156 18184 18255-18263 18291-18292 18335-18340 

18354 21549-21553 21573-21586 21660-2171 1 21728 

21 788-2 1 799 2 1 863-2 1 876 22525-22530 22596-22598 

22605-22606 22658-22660 24187-24193 24227 24358- 

24369 24436-24438 24473-24480 24607-24609 24722- 

24726 24749-24771 24795-24816 24869-24870 24908- 

24923 24963 25017-25048 25052-25060 25078-25084 

2509 1 -25 1 00 25 1 1 4-25 139 251 47-25 1 70 25 1 87-25 1 92 

25247-25248 25359-25363 25461 -25470 25489-25494 

25515-25521 25539-25550 25572-25593 25623 25633- 

25650 25676-25679 25728-25732 2574 1 -25782 25883- 

25889 25901-25902 25906-2591 1 25957-25959 25969- 

26016 26059-26067 26136-26138 26150-26152 26157- 

26164 26629-26653 27943-27947 28522-28524 28533- 

28539 28571 28607-28614 28646-28650 28709-28719 

28748 28754-28760 28768-28781 28809-28814 28822- 

28824 28882-28887 28914-28916 28933-28935 29012 

2903 1 -29038 2907 1 -29082 29087-29095 29 1 04-29 1 07 

291 16-29141 29154-29158 29327 29446-29450 29492- 

29494 29590-29605 29614-29620 29630 29645-29654 

29663-29678 29686-29703 29741-29742 29763-29836 
ono/io onoicn oooto '^qoao oooi i oooA/i ooo/co innao 

inon'? 10048-30052 10084-30093 30118-30134 30145- 
30149 30167-30177 30179-30182 30201-30204 30236- 
30239 30254-30255 30275-30281 30343-30347 


Genomic 


Genomic 


EPM004 


3281-32.82 4924-4928 4945 499?-5020 5043-5044 5243- 
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BNSDOCID: <WO__0175067A3JA> 



wo 01/075067 




PCT/U SO 1/08631 



Tissue 
origin 


RNA 

Source 


Library 
Name 


SEQ ID NOS: 


clones 
from ihe 
short arm 
of 

chromoso 
me 8 


DNA 
from 
Genetic 
Research 




5245 7061-7064 7067-7087 7167 7170-7177 7426-7442 
7474-7475 8466-8476 8807-8813 8822-8838 8877-8902 
9047-9048 91 52-9 1 8 1 92 1 7-9225 923 1 -9233 9269-9286 
9291-9293 9314-9315 10443-10444 10446-10448 10679- 
10683 10775-10777 10842-10867 13000-13004 13145 
13177-13178 13189 13309-13311 13328-13330 13424- 
13495 13497-13498 13719-13721 13730-13736 13815- 
13818 13823 13854-13860 15834 15836-15837 15842- 
15846 15946-15950 15966-15968 16006-16018 17232 
17585-17586 17650-17652 17674-17676 17748-17751 
17763-17770 17850-17851 17888-17921 18075-18080 
18097-18134 18139-18144 18161-18162 18264-18268 
18275-18277 18286-18288 18300-18307 18323-18333 
18353-18354 18361-18370 18404 19093-19095 21549- 
21553 21563 21573-2158621661-21711 2172821780- 
21876 22523-22530 22586-22588 22605-22606 23820- 
23826 23993-23998 24187-24193 24260-24268 24333- 
24340 24358-24369 24426-24435 24449-24470 24473- 
24480 24610-24614 24681-24693 24703-24715 24757- 
24770 24775-24779 24794-24801 24827-24837 24846- 
24854 24951 25005-25026 25052-25060 25096-25100 
25 1 1 2-25 1 13 25 1 58-25238 25247-25256 25450-25460 
25471-25474 25515-25521 25539-25541 25551-25561 
25673-25679 25690-25702 25716-25718 25737-25782 
25796-25800 25807-25820 25836-25847 25853-25865 
25901-25902 25986-26016 26077-26086 26090-26099 
26 1 1 6-26 1 20 262 1 6 26273-26279 26629-26653 27677- 
27688 28531-28532 28540-28547 28558-28564 28617- 
28627 28695-28698 28709-28727 28768-28781 28809- 
28821 28831-28836 28841-28847 28872-28874 28901- 
28909 28933-28935 28943 29031-29038 29159-29170 
29179-29197 29203 29221-29233 29290-29295 29420- 
29425 29481-29485 29488-29491 29508-29518 29529- 
29534 29551-29563 29587-29589 29631-29637 29763- 
2983 6 29842-29869 29872-29875 29885-29891 29936- 
29937 29980-29981 29991-29994 30059-30060 30084- 
30087 30109-301 17 30179-30182 30201-30204 30271- 
30274 


esophagus 


BioChain 


ESO002 


4581-4582 4810-4811 5335-5336 8466-8476 9475-9476 
15588-15589 16652 18781-18783 19943-19946 21277- 

2 1 280 26843 271 00-27 1 02 30205 30233-30235 


fetal brain 


Clontech 


FBROOl 


202-203 847-848 1097-1098 1259-1262 1721-1722 2404- 
2406 2951-2955 5276-5278 5802 7902-7903 8377-8379 
9196-9200 9443 9828 9969-9980 10273-10274 10326- 
10328 10876 10976-10978 1 1024-1 1025 1 1476-1 1478 
11731-11734 11803-11804 12127-12128 12150-12151 
13107-13117 13581-13583 14604 17366-17368 17455- 
17456 18627-18628 18964-18969 19018 19211-19212 
19362 19387-19389 19401-19402 20328-20330 20345- 
20348 20554-20557 2 1 256-2 1 266 2 1 377-2 1 397 2 1 434- 
21439 21978 22141-22143 22200-22203 22637-22643 
22899-22900 23222 23709 23893-23902 25416-25417 
26307-26309 26329 2683 127113 27245-27246 27386- 
27389 27976-27982 28186 30141-30142 


fetal brain 


Clontech 


FBR004 


1667-1668 1990 21 14-21 15 2389 4818 5980-5984 7542- 
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BNSDOCID: <WO_0176067A3_IA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQIDNOS: 








■ 7550 7699-7700 7757-7759 7986-7987 8274-8276 8307 
8588-8597 9049-9062 9862-9863 10480-10482 11018 
1 1308-1 1310 12581-12582 15397-15398 19074-19080 
1 9306- 1 9307 1 9800- 1 9803 20087-20094 20 1 04-20 1 05 
2024 1 204 1 5-204 1 7 20491-20494 20563-20567 20607- 
206 1 2 20698-20707 20865 20897-20900 2 1 1 05-2 1111 
21939 22087-22088 22144-22151 22625-22628 23007- 
23021 23526-23531 23710 25347-25354 25534-25536 
26329 26347-26348 26383-26385 26843 28148-28156 
28424 29954-29955 


fetal brain 


Cloniech 


FBR006 


3-4 168 192 197-200 240-250 324-325 329-330 362 373- 
374 464-465 532-535 553-554 576-578 613-614 713-715 
847-848 912 927 934-935 949-950 1044-1045 1071 1097- 
1098 1203-1204 1235-1237 1273-1279 1304 1411-1413 
1488-1489 1569-1570 1591-1592 1678-1687 1705-1714 
1923-1924 1977 2023-2029 2145 2228 2231-2253 2259- 
2264 2356 2375 2396-2400 2404-2406 243 1 2437-2439 
2475 2525-2528 2599-2603 21556-265 8 2663-2665 2707- 
2716 2720-2732 2734-2745 2770-2772 2808-281 1 2871- 
2873 2889-2891 2931-2935 2951-2955 3001 3039 3080- 
3081 3105-3106 3205-3207 3213 3261-3263 3377 3477- 
3478 3507 3512-35 14 3555-3558 3596 3671-3673 3683 
3687-3691 3693 3708 371 1-3712 3729-37303781-3784 
3809 3939-3941 3949-3953 4055-4061 4065 4091-4100 
4 1 22-4 1 26 4 1 37-4 1 39 4209-42 1 0 4542 4562-4568 4574- 
4576 4667 4673 4683-4684 4720-4725 4765-4773 4795- 
4809 4845-4851 4854-4856 4870-4871 4948 4964-4965 
4970 5136-5137 5139 5246 5251-5252 5291-5294 5392 
5532-5533 5557-5560 5567-5568 5594-5602 5744-5747 
6011-6021 6137 6155-6161 6209-6211 6217-6222 6378- 
6388 6393-6395 6406-6410 6452-6453 6488-6490 6513- 
6515 6542-6543 6669-6670 6674-6675 6775-6778 7194- 
7197 7220-7227 7236-7237 7264-7266 7350-7352 7364- 
7365 7426-7442 7452-7460 7482-7517 7557-7559 7580- 
7597 7604-7605 7630-7636 7657-7659 7695-7696 7745- 
7746 7778-7783 7787-7788 7898-7900 7946 7957 7986- 
7987 7993 8013-801 6 8079 8137-8141 8152-8156 8162- 
8173 8187-8200 8204-8205 821 1-8213 8230-8233 8247- 
8249 8263-8265 8301-83 10 8313-83 14 8320-8322 8335- 
8336 8347-8348 8351-8360 8371-8374 8383-8389 8420- 
8421 8426-8428 8457-8458 8461-8465 8497-8499 8506 
85 1 2-85 1 3 8588-8597 8607-8609 8688 8733-8735 8758- 
8759 8762-8766 8919-8933 8936-8945 8974-8977 8982- 
8983 8998-9004 9029-9030 9043-9045 9068 9306-931 1 
9380-9381 9510-9518 9529-9531 9585 9603-9604 9729- 
9731 9763-9767 9799-9800 9808-9812 9829-9832 9929- 
9935 9958-9959 9969-9980 9989-9992 9997-10009 
10015-10016 10033-10037 10449-10453 10477-10478 
10483 10513-10518 10523-10530 10537-10538 10603- 
10608 10638-10639 10780-10782 10901-10902 10931- 
10933 10965 11026 1 1081 11 123-1 1 124 I13I7 11345- 

11/1 \ \ Alii llvf^C I1CT7 II iCTl 1 I 1 1 

1 1 jDU 1 I40J-I 1472 ll4/o-!I4/o 115// llo/2 11711- 
11712 11731-11734 11739-11740 1 1803-1 1804 1 1934 
12102-121 10 121 17-121 18 12131-12132 12202-12208 
12215-12217 12226-12228 12333-12334 12374-12377 
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BNSOOCIO: <WO 0175067A3JA> 



wo 01/075067 




PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








12403-12405 12437-12438 12441-12445 12451-12453 
12486-12518 12598 12723 12894-12897 13503-13512 
13529-13535 13585-13588 13796-13797 13838-13844 
13898 13994-13997 14023-14026 14044-14045 14061- 
14063 14127-14128 14137-14138 14173-14174 14209- 
14215 14236-14238 14261-14263 14349-14351 14391 
14410-14412 14605-14609 14626 14681-14682 14684- 
14689 14694-14701 14709-14713 14988-14993 14999- 
15001 15019-15024 15253-15255 15257-15259 15300- 
15301 15358-15359 15381-15385 15397-15398 15406- 
15407 15454-15461 15491-15525 15567 15855-15857 
15861-15866 15890-15895 15902-15903 16022-16023 
16060-16061 16110-16112 16115-16117 16123-16128 
16130-16132 16219-16220 16365-16366 16434-16437 
16465-16466 16470-16472 16496-16497 16553-16556 
16570-16573 16599 16623 16628-16631 16636-16637 
16643-16651 16714-16723 16836-16842 16860-16870 
16903-16909 16938-16941 16962-16965 16996-16999 
17002-17009 17018-17023 17026-17028 17067-17069 
17105-17106 17115 17120-17122 17264-17267 17286- 
17306 17359-17360 17372-17374 17571-17574 17685- 
17696 17857-17861 17927-17929 17949-17952 17958- 
17962 18001-18004 18038-18042 18136-18138 18411 
18427-18429 18500-18501 18516-18518 18536-18537 
18625-18626 18644-18650 18655-18660 18691-18692 
18719-18726 18730-18732 18771-18772 18789 18806- 
18807 18829-18834 18857-18880 18882-18888 18925- 
18933 18944-18945 18947-1895018955-18959 18964- 
18969 19005-19009 19029-19035 19045-19048 19055 
19071-19073 19081-19083 19096-19101 19138-19140 
19159-19161 19211-19212 19266-19267 19274 19295- 
19296 19350 19362-19364 19375-19379 19385-19389 
19422-19431 19442-19444 19447-19448 19526-19529 
19548-19553 19566-19573 19598-19602 19659-19661 
19670-19671 19693 19706-19708 19733-19735 19814- 
19818 19933-19939 19948-19950 19953-19963 19972- 
19980 20029-20043 20069-20071 20095-20102 20120- 
20194 20198-20221 20235-20240 20244-20252 20265- 
20270 20274-20278 20321-20324 20414 20437r20440 
20447-20451 20456-20471 20476-2047920505-20509 
20547 20559-20568 20607-206 1 2 20621-20624 2063 1- 
20634 20646-20648 20676-20681 20686-20687 20698- 
20707 207 1 8-20725 20727-20734 20747-2075 1 20754- 
20757 20801-20805 20827-20843 20865 20929-20932 
20952-20954 20957-20962 2 1 062-2 1 066 2 1 1 1 2-2 1 11 4 
21 141-21 142 21157-21 169 21 176-21 18021 197-21 198 
21213-21215 21229-2123221253-21255 21263-21266 
21326-21333 21353-21354 21377-21397 21410-21414 
2 1454-2 1457 21 480-2 1 482 2 1 495-2 1 500 2 1 554-2 1 556 
2 1 647-2 1 655 2 1 7 1 2-2 1 7 1 7 2 1 729-2 1 733 2 1 744-2 1 747 
21881-21885 21891 21899-21904 21911-21912 21915- 
2 1 924 2 1 95 1 -2 1 974 2 1 978-2 1 982 2 1 995-22002 22007- 
2201 8 22020-22029 22035-22036 22045-22046 22056- 
22059 22062-22069 22074-2207622080-22083 22092- 
22094 22 1 08-22 1 1 4 22 1 28-22 1 34 22 1 4 1 -22 1 43 22 1 52- 
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BNSOOCIO: <W0 ^01 75067 A3_IA> 



wo 01/075067 




PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








22156 221 58-22 159 221 69-22 1 75 222 1 8-22224 22246- 
22249 2225 1-22252 22265-22270 22277-22299 223 18 
22358-22359 22365-22371 22377-22392 22399-22408 
22495 2253 1-22533 22561-22568 22571-22581 22625- 
22628 22634-22643 22726-22727 22743-22748 22768- 
22770 2280 1 -22804 228 1 0-228 1 6 22854-22856 22940- 
22947 22952-22953 23022-23025 23046-23052 23059- 
23060 23064-23065 23085-23086 23 120-23 122 23125- 
23 1 36 23203-23209 232 1 8-2322 1 23223-23225 23236 
23245 23356-23360 23392-23395 234 1 5-234 1 9 23422 
23486-23487 23497-23498 23532-23539 23543-23544 
23579-23595 23682-23686 23704 23761-23763 23771- 
23797 23827-23833 23882 23903-23904 23941-23956 
23999-24001 24005-24011 24021-24024 24035-24040 
24481-24490 24495-24498 25299-25305 25319-25321 
25340-25341 25376-25377 25383-25401 25410-25413 
254 1 6-254 1 7 26 1 96-26 1 99 26266 26280 26292-26302 
26327 26329 26337 26373-26374 26395 26431 26454- 
26463 26465-26466 26473-26474 26604-26606 26662 
26687 26695-26697 26732 26742 26835 26842 26860- 
26862 26873-26875 27098-27099 27 1 27-27 1 28 271 75- 
27176 27304-27305 27372-27375 274 11 -274 12 27435- 
27436 27498-27500 27504-27507 275 1 8-275 1 9 27557- 
27559 27564 27586-27587 27600-27601 27636-27639 
27649-27654 27674-27688 27698-27699 27816-27844 
27859-27860 27865-27868 27890-27892 28001-28003 
28050-28059 28097-28100 28122 28186 28222-28224 

^o^nn '^O^T^ OO^ll OOTIT OOTCA O QAOA O CTO ft 

28272-28276 2oj1 1-zoj 13 zoJjU-zoJjI /o^z'J zo/zo- 
28742 28754-28760 29242-29243 29248 29278-29285 
29304-29308 29343-29345 29352-29357 29508-29518 
30085-30087 30130-30140 30205 30221-30235 


fetal brain 


Clontech 


FBRs03 


2724-2726 4581-4582 7681-7687 11081 11937-11938 
12150-12151 12258 14004 16168-16171 17070-17071 

2 1 877-2 1 880 22 1 1 5-22 1 1 6 22 1 60 22277-22283 22343- 
22346 22973 23543-23544 23793-23797 271 14-27120 
27814-27815 27989-27990 30135-30140 


fetal brain 


Invitroge 
n 


FBT002 


130-132 180-181 255-256 329-330 507 553-554 582-584 
631-633 716-717 723-725 764-767 792-795 832-836 847- 
848 852-855 862-863 901-904 955-956 1097-1098 1 123- 
1127 1142-1152 1185-1187 1203-1206 1208-121 1 1213- 
1214 1216 1228-1242 1414-1417 1432-1435 1453-1454 
1470 1632-1633 1767-1 768 1925-1 927 2030 2214-2219 
2275-2276 2299 2471-2474 2591 2599-2603 2724-2726 
2923-2924 3 1 64 3 1 95-3 1 97 3255-3259 3322-3323 3374- 
3377 3433 3468-3471 3507 3524 3526-3548 3616-3617 
3686 3809 3834-3835 3949-3953 4091-4095 4104-41 16 
4434 4562-4568 4644-4650 4874-4889 4950-4951 5335- 
5336 5803-5804 5854-5855 5873-5874 5899-5902 5919- 
5921 5939-5941 5980-5984 6038-6042 6140-6143 6166- 
6168 6170 6782-6784 6791-6794 6879-6881 6932-6938 
7008-70 1 0 72 1 6-72 1 9 7452-7460 76 1 5-76 1 7 7620-762 1 
7678-7687 7745-7751 7757-7759 7787-7788 7795-7797 
7821 7896-7897 7906-7912 79! 6 7921-7925 7930-7932 
7988 7994 8017-8019 8046 8090-8093 81 13-81 16 8132- 
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BNSDOCIO: <W0 01 75067A3JA> 



wo 01/075067 




PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








8136 8152-8159 8182-8183 8187-8200 8227-8232 8253- 
8257 8335-8336 8347-8348 8370 8404-8406 8487-8488 
8497-8499 8502-8503 8607-8609 8689-8690 8762-8766 
89 1 7-89 1 8 901 3-90 1 7 9036 9454-9458 9475-9476 9506- 
9509 9531 9535-9537 9586-9592 9594-9602 9617-9626 
9664-9665 9682-9683 9729-9731 9735-9738 9743-9754 
9757-9758 9784-9785 9826 9828 9851-9852 9854-9855 
9896-9897 9909-9912 9927-9928 9956-9957 9969-9980 
10017-10019 10306 10451-10453 10477-10478 10520- 
10522 10603-10606 10638-10639 10780-10782 10881- 
10883 10899-10902 10913-10914 10919-10922 1 1 135 
11143 11212-11216 11228-11229 1 1306-1 1307 1 1345- 
11350 11538-11540 11603-11606 1 1680-1 1696 1 1 71 1- 
11713 11731-11734 1 1739-1 1740 1 1761-1 1763 11772- 
11774 11803-11804 11843-11855 11873-11875 12040- 
12041 12150-12151 12194-12196 12206-12208 12430- 
12431 12455-12459 12637 12755-12759 12803-12804 
12898-12899 12997-12999 13552-13555 13585-13588 
13592-13595 13796-13797 13918-13919 13999-14003 
14046-14047 14123-14128 14137-14138 14604 14709- 
14713 14784 14822-14838 15019-15024 15182-15183 
15233-15236 15257-15259 15290-15291 15298-15299 
15326-15328 15486-15489 15496-15525 15576-15577 
15588-15589 15623-15626 15867-15868 16115-16117 
16174-16176 16371-16372 16387-16391 16576-16577 
16614-16618 16623 16643-16648 16799 16851-16853 
16894-16896 17026-17028 17038-17041 17120-17122 
17131-17132 17242 17454 17958-17962 18001-18003 
18136-18138 18412-18418 18427-18429 18624 18655- 
18658 18750-18756 18789 18806-18807 18842-18845 
18894-18896 18904-18905 18919-18921 18947-18950 
18964-18969 18976-18977 18989-18990 18993-18996 
19062-19065 19068-19070 19207-19208 19266-19267 
19308-19309 19316-19342 19345-19350 19362 19380- 
19389 19407-19411 19422-19434 19441 19458-19460 
19566 19659-19661 19667-19668 19670-19671 19699- 
19705 19709-19710 19759-19763 19810-19813 19933- 
19937 19939 19950 19962-19963 19965-19967 19972- 
19980 20099-20102 20122-20127 20130 20137-20145 
20 1 6 1 -20 1 64 20 1 67-20 1 7 1 20 1 98-20207 202 1 5-202 1 8 
20231-20234 20241 20363-20365 20415-20417 20452- 
20455 20469-20471 20497-20498 20514-20520 20524- 
20535 20537-20541 20575-20578 20607-20612 20625- 
20628 20631-20634 20646-20648 20681 20816-20818 
20836-20843 20865 20927-20928 2 1 005-2 1 008 2 1 076- 
21087 21101-21104 21137-21140 21153-21154 21171- 
21 174 21229-21232 21253-21255 21284-21294 21351- 
21352 21410-21414 21447-2145021454-2145721467- 
2 1 469 2 1485-2 1 49 1 2 1 495-2 1 500 2 1 532-2 1 533 2 1 7 1 2- 
2 1 724 2 1 729-2 1 733 2 1 877-2 1 880 2 1 903-2 1 904 2 1 924 
2 1 936-2 1 938 2 1 978 2 1 983-2 1 987 22000-22002 22007- 
2201 5 22026-22029 22042-22046 22101-22107 22135- 
22 1 38 22 1 52-22 1 56 22 1 65-22 1 68 22200-22203 222 1 8- 
22226 22243-22245 22284-22289 22292-22299 22309 
22349-22350 22358-22359 22381-22382 22394-22398 
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BNSOOCID: <WO 01 75067 A3JA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








22405-22408 22495 22531-22533 22561-22565 22625- 
22628 22881-22886 22923-22924 22941-22947 22952- 
22953 22980-22981 23007-23021 23047-23050 23071 
23092-23093 23203-23205 23212-23215 23229-23233 
23245 23279-23281 23379-23381 23434-23437 23492- 
23493 23599 23682-23686 23726-23730 23812-23813 
23867-23870 23878-23880 23960-23992 23999-24001 
24005-240 1 1 2402 1 -24024 24056 25085-25090 25313 
25322-25325 25336-25337 25340-25341 25374-25375 
254 1 6-254 1 7 25598-25603 26205-26206 26329 26337 
26347-26348 26373-26374 26602 26665-26666 26678- 
26680 26691-26694 26705-26707 271 00-27 1 02 27 1 93- 
27200 27229-27232 27239-27244 27269-27270 27304- 
27305 27544-27545 27586-27587 27600-27606 27649- 
27654 27755-27756 27814-27815 28099-28100 28138- 
28140 28186 28234-28254 28290-28292 28424 28426- 
28428 28533-28539 29288-2928929418-29419 29594- 
29604 30141-30142 30150-30156 30189-30194 30221- 
30223 


fetal heart 


Invitroge 
n 


FHROOl 


1 049- 1 050 3526-3529 8090-8093 85 1 2-85 1 3 1 2 1 94- 
12196 13585-13588 13638-13641 13645-13651 19370 
19515-19521 20161-20164 20182-20188 20437-20440 
20676-20680 20792-20797 21408-2140922160 22343- 
22346 22690 23543-23544 23816-23819 26307-26309 
28424 


fetal 
kidney 


Clontech 


FKDOOl 


30 177-178 279-280 329-330 373-374 508 524-525 656 
726 785-786 1006-1007 1012-1017 1021-1025 1028 1047 
1092-1094 1235-1237 1269-1272 1290 1302-1303 1309 
1314 1431 1499 1678-1680 1705-1714 1887-1889 2063- 
2065 2306 2550-2552 2649-2650 2874-2876 2926 2988- 
2989 3105-3106 3461-3463 3531-3534 3705-3706 3737 
4255 4438-4443 5141-5145 5311-5325 5335-5336 5827- 
5828 5919-5921 6348-6349 6405-6410 7536-7541 7561- 
7562 7640-7642 7728 7745-7746 7757-7759 7778-7783 
8043-8044 8277-8295 8466-8476 9018-9020 9038-9039 
9306-931 1 9339 9456-9458 9460 9531-9534 9617-9626 
9664-9665 9826 9829-9832 9993-9996 10012 10273- 
10274 10277 10306 10488-10489 10494 10592-10594 
10615-10623 10638-10639 10873-10875 11431-11432 
1.1435-11436 11476-11478 1 1549-1 1 550 1 1 761-1 1 763 
11803-11804 11842 12150-12151 12202-12205 12361 
12483-12485 12519-12540 12543-12544 12637 12723 
12796-12798 12978-12981 13077-13079 13592-13595 
13603-13605 13888-13895 13931-13933 13939-13953 
14004 14090-14093 14261-14263 14784 15124-15125 
15151-15157 15221 15290-15291 15576-15577 15588- 
15590 15623-15626 15686-15687 15878 16044-16046 
16284-16289 I637I-16372 16636-16637 16652 16828- 
16831 17330-17332 17455-17456 17958-17962 18015- 
18016 18527 18625-18626 18644-18650 18738-18744 
18761 18778-18780 18796 18802-18807 18857-18880 

18975 18989-18990 19062-19065 19074-19083 19224 
19257 19351-19354 19370 19405-19411 19415-19417 
19422-19431 19445 19461 19503 19522-19524 19526- 
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=NSDOCID: <WO 0175067A3JA> 



wo OJ/075067 




PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








19531 19560-19562 19659-19661 19667-19668 19736- 
19742 19759-19763 1985 5- 19856' 19924- 19925 19938 
1 9943- 1 9946 19972- 1 9980 201 55-20 1 56 20263-20270 
20289 20299 20401-20405 20437-20440 20472-20474 
205 1 4-20520 20524-20535 20542-20545 206 1 4-206 1 5 
20698-20707 20806-2081 5 20879-20880 20897-20900 
20929-20932 2093 8-20942 2 1 032-2 1 045 2 1 1 1 2-2 1 1 1 4 
21 123-21 127 21233-21235 21237-21240 21253-21255 
2 1 263-2 1 266 2 1 277-2 1 280 2 1 447-2 1450 21 467-2 1 469 
2 1 480-2 1 482 2 1 587-2 1 655 2 1 9 1 5-2 1 92 1 2 1 975-2 1 977 
22 1 35-22 1 3 8 22 1 60 22 1 95-22 1 98 2226 1 -22270 22358- 
22359 22373 22455-22465 22534-22539 22644-22651 
22663-22664 22669-22670 22700-22701 22708-22709 
22887-22891 22955-22957 23070 23222 23343-23344 
23382-23385 23392-23395 23489-23490 23510-23513 
23720-23721 23726-23730 23761 23798-23799 25383- 
25401 25598-25603 26237-26239 26329 26339-26340 
26460-26463 26691-26694 26742 26806 26833-26834 
26843 26879 27044-27047 27129-27132 27173-27174 
27269-27270 27283-27287 274 1 4-2743 1 275 1 0-275 1 1 
27544-27545 27600-27601 27700-27701 27784-27788 
27861-27864 27989-27990 28263-28268 28361-28362 
28424 28446-28448 29328-29331 29339-29340 29343- 
29345 29352-29353 29409-29416 30085-30087 30141- 
30142 30150-30156 


fetal 
kidney 


Clontech 


FKD002 


170-171 273-278 2222-2226 5808-5812 6403-6404 7209- 
7212 7990-7992 8554-8555 8688 9475^9476 1 1731 - 
11734 12150-12151 12202-12205 15182-15183 16652 
17038-17041 17105-17106 17958-17962 18536-18537 
19362 19370 19706-19708 21277-21280 21326-21333 
2 1 377-2 1 397 2 1 962-2 1 966 22690 23070 25373 26024- 
26028 26843 27269-27270 27989-27990 


fetal 
kidney 


Invitroge 
n 


FKD007 


792-795 2808-281 1 3374-3376 3862 7209-7212 7757- 
7759 8349-8350 8363-8364 10873-10875 11561-11562 
11835-11836 14101-14102 14261-14263 15182-15183 
16642 16652 17454 19211-19212 19370 19441 19548- 
19553 20257-20262 20271-20273 20289 21088-21096 
21978 22358-22359 22663-22664 23053-23056 23508- 
23509 23761 25331-25333 27269-27270 27816-27818 
28142-28145 


fetal lung 


Clontech 


FLGOOl 


170-171 10281097-1098 1522-1524 1527-1529 1721- 
1722 2275-2276 2471-2474 3591 3789-3794 4206-4208 
4212 5337-5341 5541-5556 6403-6404 6570-6571 7296- 
7298 7747-7751 8152-8156 8512-8513 8762-8766 9444 
9759-9762 9857-9861 10273-10274 10277 10306 10592- 
10594 11081 11406-11407 11431-11432 11495 12258 
12283-12284 12642-12644 12725-12727 12829-12830 
13592-13595 14204 14821 15258-15259 15412-15414 
15457-15459 15614-15616 15863-15866 15890-15895 
16716-16723 17242 17330-17332 18008-18009 18644- 
18650 18723-18726 18761 18789 18796 18854 18975 
19375-19379 19494-19496 19683-19687 19764-19767 
19813 19972-19981 20015-20017 20029-20043 20289 
20345-20348 20401-20405 20418-20420 20447-20451 
20501 20548-20553 20698-20707 20943 21005-21008 
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BNSDOCID: <W0 0175067A3JA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








2 1 027-2 1 03 1 2 1 275-2 1 276 2 1 5 1 6-2 1 528 2 1 967-2 1 968 
2 1 983-2 1 987 22007-220 1 5 22020-22025 22056-22059 
22333-22335 22373 22622-22624 22637-22643 22669- 
22670 22700-22701 22728-22729 22887-22891 23059- 
'y'^(\f\C\ O'^Ci^'X oiooo oiii'X oiAin oi/no nom o'^nA/i 

25334-25335 25370-25372 27269-27270 27304-27305 
27386-27389 27570-27571 28008-2801 1 28234-28254 
283 1 1 -283 1 3 29409-294 1 6 30085-30087 301 50-30 1 56 


fetal lung 


Invitroge 
n 


FLG003 


255-256 4)2-413 461-463 534-535 619-620 785-786 981 
985 1273-1279 1337 1678-1680 1792-1794 2207-2208 
2341-2343 2471-2474 2774-2775 2779-2792 2874-2876 
2923-2924 2936-2938 3326-3331 3708 4531-4533 4685- 
4690 4795-4809 5337-5341 6235-6237 6530-6531 6932- 
6938 7258-7263 7536-7541 7660-7665 7745-7746 7901 
8017-8019 8074-8076 81 13-81 14 8152-8156 8318-8322 
8349-8350 8422-8425 8434-8452 8457-8458 8502-8503 
8688 8736-8737 9022-9025 9100-9144 9306-931 1 9472- 
9474 9584 9733-9734 9759-9762 9794-9795 9828 9833- 
9843 9857-9861 9864-9866 9909-9912 9923-9924 9958- 
9959 10015-10016 10277 10523-10530 11345-11350 
11423-11426 11431-11432 11577 11610-11611 11901- 
11905 12050-12056 12455-12464 12565-12568 12581- 
12582 12598 12760-12762 12978-12981 13585-13588 
13931-13933 14236-14238 14261-14263 14604 14624- 
14625 15412-15414 15558-15560 15588-15589 15902- 
15903 16145-16146 1 6345-16349 1 6636-16637 16642 
1 685 1 - 1 6853 1 7024- 1 7025 1 7046- 1 7057 1 7454 1 7934- 
17936 18015-18016 18405-18406 18655-18658 18796 
18899-18903 18910 18915-18918 19138-19140 19159 
19308-19309 19375-19379 19401-19402 19623-19624 
19800-19803 19943-19946 1 9981 20053-20063 20103- 
20105 20222-20225 20231-20253 20263-20264 20289 
20340-20341 20401-20405 20412-20413 20415-20417 
20456-20468 20501 20537-20541 20607-20612 20646- 
20648 20698-20707 20726 20733-20734 20827-20835 
20863 20957-20962 20977-20984 21015 21076-21087 
2 1 097-2 11 00 2 1 1 57-2 1 1 74 2 1 248-2 1 252 2 1 277-2 1 280 
2 1 284-2 1 294 2 1 403-2 1 404 2 1 428-2 1 433 2 1 492-2 1 494 
21911-2191221 939-2 1 946 22000-22002 22007-220 1 5 
22056-22059 22062-22069 22 1 20-22 1 27 22 1 58-22 1 60 
22200-22203 22265-22276 22336-22346 22358-22364 
22561-22568 22571-22581 22708-22709 22843-22845 
22977 23007-2302 1 23098-23 1 0 1 23252-23256 23506- 
23507 23532-23539 23599-23628 23827-23833 24021- 
24024 24120-24125 25373-25375 25410-25413 26237- 
26239 26294-26302 26327 26350-26352 26357 26359- 
26360 26383-26385 26479-26545 26607-2660926698- 
26699 26742 26860-26862 26876-26879 27225 27441- 

Oldd'X On^AA Ol^A^ 9770n 0'77OA 77Q11 770/l< 
z /HHj z / j^'f-Z / J** J Z / lyyj'jL I / VO Z / o 1 Z-Z / o 1 J Z /oHj- 

27852 27970 28099-28 1 00 28 1 33-28 1 37 28 1 42-28 145 
28426-28428 28768-28774 291 17-29123 29950-29953 
30195-30199 


fetal lung 


Clontech 


FLG004 


1 569- 1 570 6005-6006 6403-6404 1 9074- 1 9080 1 9706- 
19708 20676-20680 21 157-21 169 23098-23101 23543- 
23544 26383-26385 
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eNSDOCID: <W0 0175067A3_rA> 



wo 01/()75(>r>7 



PCT/US01/0863J 



Tissue 
origin 



fetal liver- 
spleen 



RNA 

Source 



Columbi 
a 

Universit 

y 



Library' 
Name 



FLSOOl 



SEQ ID NOS: 



1-6 8 10-16 21-23 25 30-33 35-38 48-54 74-79 81-120 
122-123 126-129 156 158-159 164 167 170-171 177-178 
1 80- 1 8 1 1 85- 1 92 1 95-205 2 1 5-224 226-235 237-239 25 I - 
253 255-256 260 273-284 286-291 307-309 319-325 328 
331-332 373-374 395 398-399 404-405 412-420 461-465 
505 515-5 17 524-525 528 546-547 55 1 -556 576-578 582- 
584 619-620 626-630 652 685-688 694-695 697-699 708- 
711 716-722 729 738-748 754-757 763 771-772 777-778 
785-786 796-797 832-836 847-848 852-855 864-867 880- 
882 891-898 900-91 1913 919-922 934-935 969-971 979- 
985 1001-1003 1005 1028 1047 1067-1071 1080-1081 
1092-1094 1097-1098 1109-1110 1114-1115 1123-1127 
1 129 1 140-1 141 1 158-1 161 1 163-1 164 1 169-1 179 1240- 
1241 1259-1262 1273-1279 1295-1297 1302-1303 1307 
1310-1313 1368 1372-1373 1388-1401 1424-1429 1432- 
1437 1440-1447 1453-1454 1467-1469 1478 1483 1544- 
1546 1551 1618 1658-1660 1667-1668 1675 1678-1687 
1705-1714 1721-1722 1725-1726 1732-1737 1747-1749 
1773 1777 1792-1794 1840 1879-1880 1912-1913 1915- 
1916 1921-1924 1961-1962 1977 1986-1987 2015-2018 
2030-2034 2058-2060 2063-2066 21 14-21 15 2201-2203 
2222-2226 2272-2276 2284-2299 2306 2354-2355 2362- 
2363 2383-2388 2393-2395 2404-2406 2431 2439 2457 
247 1 -2474 2517-2518 2540-254 1 256 1 -2562 2570-2574 
2599-2603 2649-2650 2666 2687-2688 2695-2698 2706 
2745 2806 2808-281 1 2814-2815 2871-2873 2889-2891 
2918-2919 2923-2924 2926 2934-2935 2967 2973 2975- 
2977 2983-2986 3002-3003 3006-3008 3026-3028 3078- 
3079 3090 3 1 0 1 -3 1 04 3 1 07-3 1083118-311931 44-3 1 46 
3151-315431 82-3 1 87 3 1 95-3 1 97 3205-3207 3264 3276- 
3277 3290 3304-3308 3345 3352 3366-3369 3374-3377 
3414-3417 3433 3435-3445 3464-3465 3468-3471 3477- 
3478 3512-3520 3525-3529 3565-3588 3676 3686-3691 
3693 3708 3789-3794 3820-3821 3834-3835 3840-3852 
3879-3880 3939-3941 3949-3953 4084-4085 4091-4095 
4101-41164141-41464151-4155 4160-4162 421 1 4220- 
4238 4244-4247 4255 4261-4265 4273-4275 4343-4346 
4386-4390 4441-4443 4469-4482 4486-4487 4489-4493 
4512-4516 4531-4533 4542 4546 4555-4556 4562-4573 
4581-4582 4623-4639 4660-4662 4666 4668-4672 4712- 
4713 4720-4727 4738-4750 4780-4781 4785-4789 4795- 
4809 4841 4857-4861 4897-4898 4967-4968 4980-4981 
4984-4985 4989-4991 5057-5059 5066 5082 5109-51 15 
5139 5151-5179 5190-5191 5269-5271 5279-5283 5335- 
5341 5360 5362-5366 5368-5375 5381 5387-5389 5480- 
5484 5487-5488 5490 5493-5496 5512-5518 5530-553 1 
5557-5560 5567-5568 5572-5573 5580 5591-5592 5658 
5703-5704 5717-5718 5768-5772 5802-5804 5827-5828 
5846 5907-5909 5919-5921 5939-5941 5943-5945 5967- 
5969 5973-5975 5980-5984 5997-6000 601 1-6021 6084 
6135-613661 66-61 68 6226-6234 6291-6296 6335-6336 
6377 6403-6404 6439-6440 6445-6449 6455-6458 6461- 
6483 6488-6489 6503-65 10 6523-6526 6533-6535 6540- 
6543 6551-6567 6585-6592 6669-6672 6674-6675 6709- 
6713 6745-6746 6773-6778 6791-6794 6852 6896-6899 
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BNSOOCIO: <W0 017S067A3_IA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Libra r>' 
Name 


SEQ ID NOS: 








6959-6960 700 1 -7007 70 1 1 7203 7209-72 1 2 72 1 6-72 1 9 
7245-7248 7256-7263 7267-7268 7275-7276 7296-7298 
7368-7369 7447-7449 7534-7541 7551-7559 7572-7577 
7604-7605 7608 7613-7617 7620-7621 7630-7636 7648- 
7653 7660-7665 7671-7673 7681-7687 7693-7696 7698- 
7703 7726-7727 7742-7743 7745-7751 7763-7775 7778- 
7788 7794-7797 7802-7805 7815-7821 7891-7895 7898- 
7901 7904-7915 7921-7925 7940-7945 7947-7948 7957 
7972-7975 7978-7985 7988 7990-7992 7994 7998 8002 
8010-8012 8069-8073 8077-8079 8084-8085 8087-8093 
8113-8114 8117-8121 8132-8141 8145-8156 8163-8173 
8187-8200 8203-8205 821 1-8213 8227-8229 8242-8248 
8253-8257 8297-8306 8310 8313-8314 8337-8342 8347- 
8350 8365-8366 8368-8369 8390 8415 8422-8425 8434- 
8448 8461-8464 8466-8476 8487-8489 8500-8501 8507- 
8508 8512-8513 8537-8550 8554-8555 8588-8600 8607- 
8609 8612-8616 8688-8690 8698-8700 8724-8732 8754- 
8766 8768-8770 8777-8779 8917-8933 8939-8945 8978- 
8983 8997 9002-9004 9007-9008 9013-9020 9028-9036 
9038-9046 9049-9067 9072-9078 9196-9200 9264-9265 
9267-9268 9306-931 1 9316 9321-9323 9326-9328 9337- 
9338 9340-9342 9353-9357 9362-9363 9366-9368 9375- 
9376 9382 9391-9392 9395-9396 9420-9423 9427-9428 
9444 9446-9448 9454-9458 9460 9472-9476 9478 9486 
95 1 0-95 1 8 9522-9525 953 1-9537 9558 9561-9562 9585- 
9592 9603-9604 9609-9610 9617-9626 9664-9665 9667 
9676 9682-9683 9726-9727 9729-9731 9735-9744 9757- 
9767 9780-9783 9794-9795 9813-9820 9826 9828-9832 
9841-9842 9851-9852 9854-9855 9857-9861 9896-9897 
9899-9908 9913-9920 9923-9924 9929-9935 9953 9956- 
9961 9969-9988 1001 1-10012 10017-10019 10025-10026 
10033-10037 10045-10126 10164-10172 10263-10274 
10277-10278 10306 10312 10320-10323 10449-10457 
10470-10476 10488-10490 10494 10498-10503 10508- 
10512 10519-10532 10543-10550 10588-10594 10600- 
10601 10603-10608 10612-10614 10628-10630 10638- 
10644 10873-10875 10881-10883 10886-10889 10891- 
10893 10895-10898 10901-10902 10904-10905 10907- 
10910 10913-10914 10931-10933 10963-10964 10966 
10972 10976-10978 10980-10985 1 1038 11042-11044 
1 1066-1 1068 1 1071-1 1075 1 1078-1 1121 11 123-1 1 125 
11128-11142 11208-1 1209 11212-1 1219 11222-11229 
11250-11275 11281-11282 11289-11290 11295-11301' 
11306-11310 11314-11315 11339-11353 11359-11369 
11399-11407 11423-11426 11431-11432 11460-11464 
1 1468-1 1472 1 1476-1 1478 1 1493-1 1495 1 1501-1 1506 
11513-11514 11538-11545 11561-11562 11565-11567 
1 1574-11576 11582-11583 11586-1 1606 11609 11612- 
11639 11644-11650 11658-11659 11672 11700-11707 
11711-11712 11731-1 1734 11739-1 1740 11745-11750 
1 1761-11763 I 1766-1 1768 1 1775-1 1776 11780-1 1782 

1 1 OAT 1IOAD 11011 IIOTO IIO^C llCiC llOylO 11 

1 1803-1 1808 1 lol 1-1 lo3z 1 Iojd-I Isj6 J 1842 1 lo/j- 
11875 11890-11891 11921-11930 1 1939-1 1940 1 1947- 
1 1950 1201 1-12013 12027-12039 12050-12056 12121- 
12126 12140 12150-12151 12186-12189 12192-12196 
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BNSDOCID: <W0 0175067A3JA> 



wo 01/075067 




PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








12202-12208 12226-12228 12241-12253 12256-12258 
12280-12284 12331-12332 12371-12397 12429 12436- 
12438 12446-12450 12455-12459 12470-12471 12486- 
12540 12545-12546 12562-12563 12565-12568 12590- 
12592 12601-12602 12619-12622 12637-12638 12640 
12642-12644 12666-12667 12673-12678 12701-12705 
12723 12725-12727 12755-12759 12792-12793 12796- 
12799 12803-12804 12824-12827 12894-12897 12963- 
12964 12968-12969 12978-12981 12984-12985 12997- 
12999 13071-13074 13077-13079 13107-13117 13512 
13556-13559 13567-13568 13576-13579 13581-13583 
13592-13595 13598-13600 13609-13616 13632-13633 
13638-13641 13652-13659 13668-13672 13761-13795 
13838-13842 13861 13867-13868 13873-13875 13898- 
13899 13907 13925-13926 13954-13956 13999-14004 
14023-14026 14036-14037 14044-14045 14048-14056 
14103 14127-14128 14143-14164 14170-14181 14192- 
14195 14209-14215 14236-14238 14257 14261-14263 
14268-14269 14347-14348 14389-14390 14463-14497 
14546-14549 14604 14607-14609 14628-14635 14650- 
14651 14661-14665 14676-14678 14681-14682 14684- 
14689 14694-14701 14709-14717 14784 14792 14818- 
14820 14866-14870 15011-15069 15093-15096 15118- 
15119 15132-15157 15174-15183 15190-15191 15197- 
15200 15222-15224 15233-15236 15243-15248 15257- 
15259 15277-15278 15283-15286 15290-15291 15298- 
15303 15321-15322 15326-15328 15336-15340 15358- 
15359 15381-15388 15406-15414 15457-15459 15530- 
15535 15545-15546 15551-15552 15558-15560 15563- 
15564 15576-15577 15588-15589 15614-15620 15629- 
15632 15661-15663 15699-15700 15855-15857 15867- 
15870 15878 15880-15885 15890-15895 15969-15974 
15988-15990 16022-16023 16041-16046 16053-16058 
16060-16061 16067 161 15-161 17 16141-16143 16163- 
16164 16168-16171 16174-16176 16200-16201 16206- 
16208 16216-16217 16233-16237 16239 16250 16255- 
16268 16279-16280 16284-16295 16304-16305 16310- 
16314 16345-16349 16365-16366 16371-16372 16399- 
16402 16418-16429 16434-16437 16440-16448 16461- 
16464 16470-16472 16479-16481 16484-16486 16489- 
16493 16508-16511 16517-16519 16536-16538 16545 
16550-16552 16558-16562 16579-16585 16601-1661 1 
I6619-1662I 16623 16636-1663716642-16648 16652- 
16655 16686-16693 16702-16705 16714-16715 16727- 
16729 16802-16803 16836-16842 16851-16853 16860- 
16870 16873-16874 16894-16896 16910 16913-16915 
16918-16919 16934-16939 16949-16953 16967-16970 
17026-17028 17038-17041 17067-17069 17078-17079 
17114 17120-17122 17233-17234 17237-17242 17268- 
17274 17286-17291 17330-17332 17335-17358 17366- 
17368 17441-17450 17454-17456 17463-17464 17538- 
17565 17571-17574 17581-17582 17855-17861 17934- 
17936 17955 17958-17962 17995-17997 18001-18003 
18015-18016 18018-18023 18029-18030 18038-18042 
18046-18048 18097-18134 18136-18138 18371-18372 
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BNSDOCID: <WO_0175067A3JA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








18374-18375 18400-18402 18405-18418 18421-18425 
18427-18429 18495-18519 18527 18535-18537 18577- 
18578 18587-18617 18621-18637 18642-18660 18662 
18668-18677 18691-18693 18717-18726 18730-18732 
18738-18756 18759-18761 18771-18780 18784-18786 
18789-18793 18796-18807 1881 1- 1 88 13 18822-18834 
18836-18855 18857-18880 18882-18888 18897-18905 
18910 18915-18921 18923-18939 18941 18944-18945 
18947-18950 18955-18973 18975-18977 18986-18988 
18993-18996 19005-19009 19012 19018 19029-19035 
19045-19048 19055 19057-19058 19062-19065 19071- 
19085 19096-19101 19132 19134 19138-19140 19142- 
19148 19153-19155 19159 19202-19210 19213-19220 
19224-19227 19251-19257 19260-19262 19266-19267 
19271-19272 19274-19279 19283-19296 19306-19309 
19316-19317 19343 19350-19364 19368-19370 19372 
19375-19384 19387-19402 19407-19411 19413-19417 
19422-19431 19438-19444 19454-19455 19461 19467- 
19487 19503 19512-19521 19526-19529 19536 19548- 
19553 19560-19562 19564-19578 19583-19586 19604- 
19607 19609-19615 19617-19619 19625 19627 19659- 
19661 19663-19668 19670-19710 19727-19748 19757- 
19763 19772 19800-19812 19814-19822 19855-19856 
19915-19929 19933-19946 19950 19953-19957 19962- 
19963 19965-19967 19972-19980 19995-20017 20026- 
20047 20072-20080 20087-20094 20099-20103 20106- 
201 12 201 14-20120 20122-20132 20146-20148 20151- 
20154 20157-20181 20189-20214 20226-20230 20235- 
20241 20244-20253 20257-20278 20281-20282 20286- 
20296 20299 20321-20324 20328-20330 20345-20354 
20366-20368 20393-20407 204 1 1 204 1 5-20440 20447- 
20451 20456-20474 20476-20479 20482-20494 20497- 
20498 20502-20503 20505-20509 205 1 1 -20520 20524- 
20535 20537-20541 20547-20557 20559-20567 20569- 
20578 20602-206 1 2 206 1 4-20634 20639-20640 20644- 
20648 20653-20671 20676-20681 20683-20685 20688- 
20692 20698-20707 20710-20725 20727-20734 20747- 
20752 20758-20766 20788-20797 20806-20812 20816- 
20849 20853-20857 20863 20865 20871 20879-20880 
20885-20887 20897-20900 20924-20932 20938-20943 
20948r20949 2095 1 -20954 20957-20976 20985-20988 
20999-2100821027-21056 21058-2111 1 21122-21127 
21137-21140 21 145-21148 21 155-21169 21171-21 174 " 
21 176-21 180 21199-2121021213-21215 21225-21228 
2 1 233-2 1 235 2 1 237-2 1 252 2 1 256-2 1 262 2 1 267-2 1 274 
21277-21296 21334 21340-21342 21351-21352 21359- 
21360 21377-21397 21405 21410-21414 21434-21453 
2 1 463-2 1 465 2 1467-2 1 476 2 1 480-2 1 482 2 1 485-2 1 49 1 
2 1 495-2 1 500 2 1 5 1 6-2 1 530 2 1 532-2 1533 21 554-2 1 556 
2 1 587-2 1 655 2 1 7 1 2-2 1 724 2 1 744-2 1 747 2 1 773-2 1 775 
21877-21880 21 892-2 1 894 2 1 899-2 1 902 2 1 905-2 1912 
21917-21921 21925-219352193921948-2196821971- 
2 1 987 2 1 995-220 1 5 220 1 9-22036 22040-22044 22047- 
22079 22090-22094 22097 22 1 01 -22 1 07 22 1 1 5-22 1 1 9 
22 1 28-22 1 3 8 22 1 4 1 -22 1 43 22 1 52-22 1 56 22 1 60 22 1 65- 
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PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








22 1 68 22 1 7 1 -22 1 86 221 93-22 1 94 22204-222 1 1 222 1 8- 
22226 2223 1 -22235 22246-22250 2226 1 -22289 22292- 
22328 22336-22351 22358-22359 22362-22373 22377- 
22380 22383-22392 22399-22432 22434-22435 22440- 
22448 22455-22465 22495 2253 1 -22539 2255 ! -22560 
22570-22581 22599-22602 22607-22609 22618-22624 
22632-22651 22653-22657 22661-22667 22669-22670 
22680-22684 22690 22696-22697 22700-22715 22725- 
22727 22730-22731 22760-22764 22767-22770 22781- 
22782 22794-22796 22805-22816 22821-22827 22833- 
22834 22843-22849 22852-22856 22870-22874 22887- 
22891 22904-22906 22909-22910 22916-22924 22927- 
22938 22948-22950 22969-22977 22980-22981 22991- 
22994 22998 23022-23025 23046-23055 23059-23060 
23063-23067 23070-23071 23074-23076 23088-23090 
23094-23101 23112-23119 23138-23141 23201-23202 
23206-23209 2321 2-232 15 2321 8-2322 1 23226 23229- 
23233 23235-23236 23242-23244 23247 23251 23261- 
23281 23356-23360 23378 23382-23390 23392-23398 
23402-23408 23415-23421 23433-23437 23470-23474 
23486-23487 23489-23490 23492-23493 23495-23496 
23508-235 1 1 235 1 5-235 1 8 23543-23544 23547-23548 
23555-23565 23599-23624 23673-23681 23700-23701 
23704-23709 23725-23730 23760-23763 23771-23780 
23793-23799 23802-23809 23816-23819 23827-23835 
23839-23848 23882 23890-23902 23906-23910 23959 
23999-2401 1 24014-24018 24021-24025 24035-24040 
24056-24091 24105-241 13 24120-24129 24194-24196 
24749-24754 24772-24774 25085-25090 25279-25288 
25306-25308 25319-25321 25323-25325 25331-25337 
25340-25341 25347-25354 25359-25363 25370-25375 
25383-25401 25403-25407 25410-25413 25534-25536 
25598-25603 25966-25968 26024-26028 26033-26049 
26196-26199 26205-26213 26221-26245 26248-26251 
26253-26257 26261 26266 26273-26280 26285-26290 
26310-26314 26316-26321 26327 26337 26347-26348 
26350-26352 26358-26365 26373-26374 26383-26385 
26398 26409-2641 1 26423 26431 26455-26463 26469- 
26470 26559-26560 26563-26566 26596-26602 26660- 
26661 26676-26680 26691-26694 26705-26726 26731- 
26735 26737-26739 26741-26756 26782-26785 26796- 
26798 26802-26806 26813 26827 26835 26843-26845 
26853-26854 26860-26862 26873-26879 26888-26890 
26980-26987 27028-27029 27044-27047 27100-27102 
27 1 05 27 1 22-27 126 27133-27134 271 42-27 1 49 27 1 73- 
27 1 74 27 1 77-27 1 78 27 1 93-27200 27209-272 1 3 272 1 8 
27240-27246 27269-27270 27275-27276 2728 1 -27282 
27299-27301 27304-27305 27348-27353 27386-27391 
27414-27431 27438-27443 27458-27459 27497 27501- 
27507 27510-27511 27520-27521 27544-27545 27551- 
27554 27557-27559 27586-27587 27600-27606 27636- 
27639 27649-27654 27662-27672 27698-27699 27707- 
27708 27729-27743 27750-27756 27799-27802 27812- 
27820 27825-27826 27861-27864 27896-27927 27943- 
27947 27988-27990 27992-27997 28050-28091 28095- 
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PCT/ljSOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








28096 28099-28 1 00 28 1 05-28 1 07 28 1 42-28 1 56 28 1 92- 
28198 28232 28234-28254 28286 28308-283 13 28361- 
28370 28424 28449 28533-28539 28573-28578 29250- 
29252 29278-29283 29296-29300 29304-29314 29327- 
29337 29339-29340 29343-29345 29354-29357 29367 
29371-29379 29409-29416 29508-29518 29529-29534 
29718-29721 29950-29955 29960-29961 30085-30087 
30135-30142 30150-30156 30195-30199 30205 30218- 
30232 30236-30242 30361-30368 


fetal liver- 
spleen 


Columbi 
a 

Universit 

y 


FLS002 


1-2 5-6 21-23 26-27 30 35-38 48-49 74 77-78 87-94 108- 
112 129 150-151 164 170-171 180-181 188-192 197-200 
205 2 1 8-220 227-230 235 237-239 25 1 -252 273-278 304 
309 319-323 328-330332 362 395 414-420 425-427 505 
515-519 528 532-533 543-547 582-584 619-620 674-675 
685-688 694-699 708-71 1716-717 742 754-757 763 777- 
778 785-786 825 832-836 847-848 852-855 892 895-898 
901-906 910-912 969-971 979-985 1005 1067-1070 1080- 
1081 1092-1094 1109-1110 1163-1164 1185-1187 1202 
1210-1211 1235-1237 1240-1241 1259-1262 1273-1279 
1299-1300 1302-1303 1312-1313 1432-1435 1440-1447 
1453-1454 1467-1469 1476-1478 1544-1546 1557-1558 
1618 1625 1667-1668 1675 1678-1687 1705-1714 1725- 
1726 1757-1758 1838 1840 1866-1872 1879-1880 1912- 
1913 1915-1916 1918-1919 1961-1962 1967 1986-1987 
1991-1992 2015-2018 2036 2058 2066 2072 2122-2124 
2195-2196 2202-2205 2221 2275-2276 2279 2299 2308- 
2321 2348 2354-2355 2383-2388 2393-2400 2431 2457- 
2458 2514 2517-2520 2529-2542 2544-2574 2663-2665 
2691 2695-2700 2717-2719 2745 2808-2811 2819 2871- 
2876 2908-2909 2913-2914 2917 2929-2930 2948-2949 
2975-2977 2988-2989 3006-3010 3078-3079 3090 3112 
3114 31 26-3 12831 30-3 131 31 65-3 1 69 3 1 82-3 1 87 3226- 
3227 3306-3309 3326-333 1 3352 3377 3392-3396 3418- 
3420 3433 3461-3463 3468-347 1 3508-35 1 0 3526-3529 
3555-3558 3562-3564 3661-3663 3676-3678 3687-3691 
3693-3694 3699-3703 3869-3877 3934 3949-3953 3970- 
4006 4077-4079 4101-4103 4131 4141-41464151-4155 
4206-4208 4220-4238 4343-4346 4362-4365 4386-4387 
44 1 7-44 1 9 444 1 -4449 4483 4489-4493 45 1 5-45 1 6 4526- 
4527 4546 4552 4562-4568 4623-4639 4658-4662 4666 
4668-4672 4720-4725 4751-4755 4795-4809 4813-4815 
4842-4851 4872-4898 4958-4959 4967-4968 4970 4980- 
4981 4984-4985 4989-4991 5082 5087-5088 5109-5115 
5129-5130 5152-5153 5192 5200-5201 5253-5266 5269- 
5271 5279-5283 5288-5290 531 1-5325 5368-5369 5381 
5480-5482 5557-5560 5567-5568 5580-5583 5656-5658 
5703-5704 5803-5804 5829-5846 5879 5912-5918 5932- 
5936 5939-5941 5943-5945 5973-5975 5980-5984 5992 
6084 6114-612561 55-6 1 59 6 1 70 6 1 72-6 1 74 6 1 86-6 1 89 
6223-6225 6346-6366 6386 6400 6403-6404 6461-6484 
6488-6489 6516-6519 6542-6543 6570-6571 6657-6661 

6899 6932-6984 6998-7014 7094-7099 7216-7219 7245- 

7248 7256-7263 7267-7268 7275-7278 7296-7298 7364- 
7365 7479-7480 7554-7555 7557-7559 7580-7597 7604- 
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wo 01/075067 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








7605 7615-7617 7630-7636 7640-7642 7654-7655 7657- 
7659 7671-7673 7678-7687 7693-7694 7701-7703 7726- 
7727 7742-7743 7745-7751 7757-7759 7763-7770 7794- 
7797 7805 7815-7820 7901 7924-7925 7947-7948 7972- 
7975 7978-7983 7990-7992 7998 8002 8008-8012 8017- 
8019 8069-8070 8079 8084-8085 8090-8093 8098-8100 
8107-8108 81 17-8121 8129-8131 8137-8151 8157-8159 
8163-8173 8178-8181 8203 8242-8246 8253-8262 8266- 
8268 8297-8300 8308-8309 8313-8319 8339-8342 8347- 
8350 8368-8369 8383-8389 8422-8425 8430-8448 8457- 
8458 8461-8464 8487-8489 8497-8499 8504-8505 8509 
8516-8518 8537-8538 8554-8555 8576-8582 8588-8597 
8601-8609 8612-8617 8688-8690 8698-8700 8733-8735 
8738-8740 8751-8766 8768-8799 8917-8933 8936-8945 
8997 9002-9004 9013-9020 903 1-9036 9038-9046 9049- 
9062 9072-9074 9084-9085 9306-931 1 9327-9328 9337- 
9338 9343-9352 9362-9363 9366-9368 9382 9391-9392 
9395-9396 9427-9428 9446-9448 9454-9459 9464-9469 
9482-9486 9506-9518 9526-9528 953 1-9537 9550-9551 
9558 9561-9562 9577-9578 9594-9602 9609-9612 9617- 
9626 9682-9683 9726-9728 9739-9742 9757-9769 9786- 
9790 9794-9795 9813-9820 9828-9832 9835-9840 9848- 
9850 9857-9861 9864-9866 9899-9908 9913-9920 9923- 
9924 9927-9928 9942-9944 9953-9955 9958-9959 9969- 
9980 9993-9996 10015-10016 10033-10037 10129-10145 
10161-10163 10173-10174 10263-10264 10273-10276 
10278-10311 10326-10328 10449-10453 10474-10476 
10488-10489 10491-10493 10498-10503 10508-10515 
10531-10532 10550-10554 10588-10599 10603-10611 
10615-10623 10628-10630 10640-10644 10783-10785 
10873-10875 10877-10878 10881-10883 10886-10889 
10891-10893 10904-10905 10907-10910 10913-10918 
10923-10926 10957-10958 10965-10966 10973-10975 
11022-11023 11029-11031 11038 11040-1 1041 11066- 
11068 11081 11123-1 1124 11130-11132 11135 11208- 
1 1209 1 1212-1 1219 1 1226-1 1227 1 1230-1 1249 1 1281- 
11282 11308-11310 11318-11320 11339-11344 1 1406- 
11407 11460-11464 11473-11474 11476-11478 11505- 
1 1506 1 1574-11576 1 1586-1 1606 1 1649-1 1650 1 1669- 
11671 11711-11712 11715-11716 11731-11734 11739- 
11740 11761-11763 11780-11782 11811-11832 11840 
11901-11905 11912-11914 11916 11941-11944 1 1947- 
1 1950 12011-12013 12023-12039 12050-12056 12121- 
12126 12133-12134 12150-12151 12186-12191 12194- 
12196 12206-12208 12221-12224 12245-12253 12256- 
12257 12309-12311 12331-12332 12362 12368 12374- 
12401 12403-12411 12446-12450 12455-12459 12468- 
12471 12486-12518 12547-12554 12590-12596 12637 
12640 12642-12644 12666-12667 12714-12715 12720- 
12722 12725-12727 12785-12787 12794-12812 12814- 
12822 12824-12827 12829-12830 12832-12834 12872- 
12881 12894-12897 12944-12947 12963-12964 12977- 
12981 12984-12985 12997-13006 13062-13063 13066- 
13124 13512 13516 13545-13548 13576-13579 13585- 
13588 13596-13597 13606-13612 13617 13632-13633 
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B \ SOOCID: <WO 0 1 75067A3 J A> 



wo ()l/()75(>67 





PCT/US01/()8r>3] 



Tissue 
origin 



RNA 
Source 



Librar>' 
Name 



SEQ ID NOS: 



1376M3797 13810 13873-13875 13930-13933 13937- 
13938 14004 14023-14026 14044-14045 14048-14056 
14061-14063 14127-14128 14137-14138 14170-14172 
14175-14181 14209-14215 14261-14263 14304-14305 
14347-14348 14355-14356 14389 14391 14550-14551 
14560 14604 14661-14662 14681-14682 14692-14693 
14714-14717 14789-14791 14793 14810-14813 14841- 
14875 14999-15001 15013-15070 15090 15093-15096 
15118-15119 15182-15183 15187-15189 15197-15200 
15209-15210 15212-15215 15221-15224 15243-15248 
15250-15251 15258-15259 15283-15286 15290-15291 
15321-15322 15358-15359 15392-15396 15406-15407 
15460-15461 15491-15495 15545-15546 15551-15552 
15561-15562 15568-15572 15606-15607 15631-15632 
15679-15685 15688-15700 15861-15866 15869-15870 
15878-15880 15988-15990 16022-16023 16041-16043 
16067 16075-16079 16115-16117 16121-16122 16137 
16141-16143 16168-16171 16174-16179 16202 16206- 
16217 16233-16237 16279-16280 16290-16295 16365- 
16366 16434-16437 16443-16445 16465-16466 16470- 
16472 16496-16497 16508-16511 16517-16519 16542- 
16545 16558-16562 16579-16582 16601 16609-16611 
16632-16634 16643-16648 16652 16656-16657 16666- 
16667 16702-16705 16771-16772 16781-16782 16836- 
16842 16860-16870 16894-16896 16900 16918-16919 
16962-16966 17067-17069 17114 17120-17122 17131- 
17132 17237 17268-17274 17284-17285 17297-17306 
17335-17339 17359-17360 17365-17371 17399-17400 
17436-17450 17454 17497-17498 17525-17527 17534- 
17570 17575-17578 17580-17584 17891-17894 17956- 
17962 18001-18003 18008-18012 18020-18022 18038- 
18042 18069-18072 18097-18134 18136-18138 18207- 
18210 18371-18372 18378-18379 18407-18410 18412- 
18418 18421-18425 18492-18494 18500-18518 18536- 
18537 18583-18584 18624-18626 18629-18637 18644- 
18650 18655-18658 18668-18677 18680-18681 18693 
18717-18718 18723-18726 18730-18732 18738-18744 
18750-18756 18759-18766 18771-18772 18778-18780 
18787-18793 18802-18804 18822-18834 18836-18853 
18856-18880 18904-18905 18910 18915-18918 18925- 
1 8935 1 894 1 1 8944- 1 8945 1 8947- 1 8950 1 8955- 1 8959 
18964-18973 18975 18996 19001-19004 19011-19012 
19018 19029-19039 19045-19048 19054-19055 19062- 
19065 19068-19083 19096-19118 19132 19134 19138- 
19140 19148 19153 19202-19206 19209-19210 19213- 
19220 19225 19228-19229 19251-19252 19257 19266- 
19267 19271-19272 19275-19279 19298-19300 19302- 
19303 19306-19307 19355-19364 19368-19370 19380- 
19389 19401-19402 19413-19414 19432-19434 19442- 
19444 19458-19460 19484-19486 19503 19536 19560- 
19562 19564-19578 19586 19598-19601 19604-19608 
19617-19622 19625 19627 19656-19657 19659-19661 
19667-19668 19672-19688 19693 19733-19748 19757- 
19763 19800-19808 19813-19815 19921-19929 19933- 
19938 19940-19946 19948-19949 19958-19963 19965- 
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BNSDOCID: <WO_017S067A3_IA> 



wo 01/075067 




PCT/US01/()8r»3] 



Tissue 
origin 


RNA 
Source 


Librar>' 
Nil me 


SEQ ID NOS: 








19967 19972-19981 19995-20014 20018-20047 20053- 
20063 20069-20073 20087-20094 20099-20102 20106- 
201 12 201 14-20120 20122-20127 20133-20136 20149- 
20 1 50 20 1 67-20 1 79 20 1 89-20 1 94 20 1 98-202 1 4 2023 1 - 
2024 1 20253 20257-20278 2028 1 -20282 20288 203 1 7- 
20320 20340-20341 20345-20354 20366-20368 2041 1- 
20413 20415-20436 20447-20451 20469-20479 20482- 
20494 20497-20498 20501-20503 20505-20520 20524- 
20535 20547-20553 20563-20567 20575-20578 20602- 
2061 2 206 1 4-206 1 9 2062 1 -20624 2063 1 -20634 20639- 
20640 20646-20652 20666-20671 20689-20692 20698- 
20707 20712-20717 20727-20734 20747-20751 20758- 
20788 20792-20797 20801-20812 20819-20823 20827- 
20835 20844-20849 20853-20863 20865-20867 20871 
20888-20889 20897-20900 20922-20926 20929-20932 
20943 20952-20954 20957-20962 20973-20988 20999- 
21004 21016-21025 21027-21031 21046-21071 21076- 
21151 21157-21 169 21 171-21 174 21 194-2 1 196 21202- 
2 1 207 2 1 229-2 1 232 2 1 24 1 -2 1 252 2 1 256-2 1 262 2 1 267- 
2 1 274 2 1 277-2 1 294 2 1 297-2 1 298 2 1 301 -2 1 303 21334 
21340-21342 21351-21352 21377-21402 21405-21427 
21434-2145721 462-2 1 466 2 1 470-2 1 476 2 1 480-2 1 500 
2 1 532-2 1 533 2 1 554-2 1 556 2 1 7 1 2-2 1 724 2 1 744-21 747 
21877-21885 21892-21894 21905-21910 21917-21921 
21929-21935 2193921951-21954 21967-2196821971- 
2 1 977 2 1 983-2 1987 21 989-2 1 993 2 1 995-22002 22007- 
22015 22019-22036 22040-22041 22047-22055 22060- 
22061 22070-22073 22077-22079 22090-22094 22101- 
22107 22115-221 1622135-2213822141-22143 22160- 
22 1 68 22 1 7 1 -22 1 84 22 1 87-22 1 92 22 1 95-22 1 98 22208- 
2221 1 22218-22226 22246-22250 22256-22260 22265- 
22276 22284-22289 22300-22302 223 1 0-22342 2235 1 
22357-22359 22377-22380 22389-22392 22399-22408 
2241 1-22432 22440-22448 22495 22534-22539 22551- 
22559 22561-22565 22570-22581 22599-22602 22607- 
22609 22618-22628 22632-22633 22644-22651 22653- 
22654 22661-22662 22665-22667 22669-22674 22680- 
22684 22690 22696-22697 22700-22701 22703-22707 
22760-22764 22767-22774 22801-22804 22810-22816 
22823-22827 22846-22849 22852-22853 22870-22874 
22904-22906 22925-22938 22948-22950 22962-22970 
22973-22976 22982-22986 23007-23021 23046-23050 
23053-23055 23059-23060 23063 23080-23083 231 1-2- 
23 11 9 23 1 4 1 232 1 2-232 1 5 23229-23233 23237-23239 
23245 23247 23251-23256 23263 23279-23281 23343- 
23344 23358-23360 23375-23385 23392-23395 23402- 
2341 1 23428-23430 23439-23447 23475-23479 23487 
23492-23493 23515-23523 23545-23548 23555-23565 
23587-23593 23599 23673-23686 23690 23692-23693 
23704 23725 23760-23761 23770-23780 23793-23797 
23802-23809 23827-23835 23839-23840 23843-23848 
23865 23881 23883-23889 23941-23956 23959 23990- 
23992 24002-24004 24014-24018 24029-24041 24044- 
24045 24056-24 1 1 6 24 i 20-24 1 29 24 1 45-24 1 62 24 1 94- 
24196 24749-24754 25085-25090 25279-25288 25300- 
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BNSDOCID: <WO 01 75067A3JA> 




PCT/US()J/0S631 



Tissue 
origin 


RNA 
Source 


Library' 
Name 


SEQ ID NOS: 








25304 25314 25319-25321 25323-25325 25342-25343 
25347-25354 25359-25363 25370-25372 25374-25375 
25382 25403-25407 25522-2553 1 25534-25536 25966- 
25968 26033-26049 261 96-26 1 99 26205-26206 26209- 
26213 26221-26223 26240-26243 26248-26251 26261 
26266 26270-26279 26285-26290 26347-26348 26354- 
26355 26359-26365 26373-26374 26378-26381 26409- 
26410 26414 26423 26431 26446-26447 26469-26470 
26559-26560 26586-26602 26617-26628 26657-26661 
26665-26666 26684-26686 26705-26707 26719-26726 
26741 26746 26748-26754 26796-26798 26806-26812 
26876-26878 26980-26984 27012-27014 27037-27038 
27044-27047 27067-27073 271 00-27 1 02 27 1 14r27 1 20 
27 1 29-27 132 271 42-271 49 27 1 54-27 1 55 27 1 80-27.1 87 
27203-27205 2721 8 27229-27232 27240-27244 27269- 
27270 27283-27287 27299-27301 27304-27305 27340- 
27342 27372-27375 27379-27380 27401-27410 274 14- 
2743 1 27438 2744 1-27443 27456-27459 27487-27488 
27493-27495 27510-27511 27520-27521 27548-27549 
27557-27559 27586-27587 27600-27601 27633-27634 
27640-2764 1 27674-27676 27740-27756 27758-27768 
278 1 2-278 1 3 278 1 9-27820 27890-27892 27928 27995- 
27997 28040-28041 28045-28047 28050-28059 28097- 
28100 28105-28107 28133-28140 28234-28254 28278- 
28279 28290-28295 28305-28316 28347-28349 28365- 
28370 28440-28460 28463-28488 291 17-29123 29265- 
29267 29278-29283 29304-29314 29321-29326 29328- 
29331 29339-29340 29354-29357 29367-29404 29409- 
294 1 6 29427-2943 1 29594-29604 29 / 1 o-zy IZ 1 zyti 1 Z- 
29875 29938-29953 29962-29963 30085-30087 30195- 
30199 30221-30232 30240-30250 30325-30327 30361- 
30368 


fetal liver- 
spleen 


Columbi 
a 

Universit 

y 


FLS003 


61^-615 tm-en A 8070 8434-8448 11226-11227 15588- 
15589 1 6652 1 6851-16853 1 7958-17962 1 8642-18643 
18773-18776 18802-18804 \y2io-\yJ.ly lyj/j-iyj/y 
20189-20194 20263-20264 20602-20606 21256-21262 
22265-22270 23890-23892 lAni-lAllA 27193-27200 
28424. 


fetal liver 


Invitroge 
n 


FLVOOl 


3-4 10-14 112 170-171 255-256 713-715 847-848 969- 
971 981-985 1001-1003 1097-1098 1 123-1 127 1 142-1 164 
1273-1279 1470 1625 1918-1927 2058 2272-2274 2414 
2471-2474 2476 2663-2665 2871-2873 2939-2943 2948- 
2949 3001 3021-3022 3164 3255-3259 3374-3377 3485- 
3486 3512-3521 3555-3558 3624 3708 3735-3736 3768- 
3769 3818-3819 3949-3953 4562-4568 4600-4601 4623- 
4639 5480-5482 5803-5804 5856-5858 5899-5902 601 1- 
6021 6166-6168 6551-6567 6932-6938 7216-7219 7421- 
7423 7534-7535 7678-7680 7745-7746 7902-7903 7924- 
7925 7957 8070 8090-8093 8101-8104 81 13-81 16 8132- 
8136 8157-8159 8230-8232 8253-8257 8274-8276 8416- 
8419 8434-8448 8512-8513 8588-8597 8689-8690 8771- 
9.11 f> SQ'?6.8938 9305 9391-9392 9475-9476 9581-9584 
9735-9738 9743-9744 9768-9769 9828 9833-9834 9909- 
9912 9969-9980 9984-9985 10326-10328 10474-10476 
10480-10482 10498-10503 10592-10594 10603-10606 
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BNSOOCID: <W0 0175067A3JA> 



wo 01/075067 




PCT/US0 1/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








10870-10872 10881-10883 10907-10910 10913-10914 
10936-10937 11022-11023 11123-11124 11345-11350 
11423-11426 11658-11659 11669-11672 11679 11757- 
1 1758 1 1873-11875 12050-12056 12140 12190-12191 
12455-12459 12470-12471 12637 12676-12678 12723 
12943 12948-12962 12978-12981 12997-12999 13629- 
13631 13638-13641 14044-14045 14116 14460-14462 
14604 14640-14642 14818-14820 15011-15012 15019- 
1 5024 1 5 1 26- 15 1 29 1 5277- 1 5278 1 5329- 1 533 1 1 5576- 
15577 15661-15663 15855-15857 15886-15887 16174- 
16176 16290-16295 16403-16407 16422-16429 16496- 
16497 16545 16576-16577 16599-16608 16851-16853 
17026-17028 17150-17152 17268-17274 17454 17924- 
17926 17958-17962 18001-18003 18010-18012 18395- 
18397 18516-18518 18536-18537 18585-18586 18644- 
18650 18655-18658 18771-18772 18789 18829-18834 
18846-18853 18897-18898 18919-18921 18975 18996 
19012 I9096-19I01 19251-19252 19274 19295-19303 
19308-19309 19345-19349 19372 19390-19402 19422- 
19431 19441-19444 19514 19563 19617-19619 19625 
19679-19682 19698 19700-19705 19727-19732 19772 
19814-19815 19819-19822 19926-19929 1 9933-19937 
19943-19946 19948-19950 19965-19967 19972-19980 
20133-20145 20161-20164 20167-20171 20189-20194 
20215-20218 20257-20264 20271-20278 20281-20282 
20289 20321-20324 20336-20338 20340-20341 20366- 
20368 20393-20400 20432-20451 20456-20468 205 14- 
20520 20563-20567 20575-20578 20607-20612 20620 
20625-20628 20683-20685 20836-20843 20868-20870 
20927-20932 20943 20948-20949 20952-20954 2 1058- 
21059 21101-21 1 1 1 21 157-21 169 21 197-21 198 21208- 
2 1 2 1 0 2 1 248-2 1 252 2 1 326-2 1333 21 351 -2 1 352 2 1 470- 
2 1 476 2 1 4 80-2 1 4 82 2 1 495-2 1 500 2 1 899-2 1 902 2 1 9 1 7- 
2 1 92 1 2 1 925-2 1 928 2 1 958-2 1 966 2 1 983-2 1 987 22000- 
22015 22019 22047 22074-22076 22092-22094 22101- 
22 1 07 22 1 6 1 -22 1 64 22 1 69-22 1 70 22204-22207 222 1 8- 
22226 22256-22260 22277-22283 223 1 8 22343-22348 
22495 2255 1 -22552 2257 1 -2258 1 22625-22628 22680- 
22684 22708-22709 22760-22762 22810-22816 22823- 
22827 22852-22853 23047-23050 23080-23083 23201- 
23202 234 1 9 23433-23437 23473-23474 23487 23599 
23673-23674 23731-23736 23761 23793-23797 23845- 
23848 23876-23877 23882 23890-23892 23903-23904 
23941-23956 23999-24001 24005-2401 1 24056 24772- 
24774 25293-25297 253 1 5 25322-25325 2533 1 -25333 
25336-25337 25374-25375 25676-25679 25966-25968 
26024-26028 26033-26049 26196-26199 26205-26206 
26266 26327 26347-26348 26350-26352 26359-26360 
26383-26385 26409-2641 1 26843 26853-26854 26860- 
26862 27218 27222-27224 27304-27305 27372-27375 
27439-27443 27510-27511 27518-27521 27544-27545 
27636-27639 27649-27654 27814-27815 28087-28091 
28 1 05-28 1 07 28 1 86 28234-28254 28365-28370 28424 
28426-28428 28533-28539 29409-294 1 7 29508-295 1 8 
29718-29721 29960-29961 30061 30085-30087 30224- 
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BNSOOCID: <WO_0175067A3JA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 










fetal liver 


Clontech 


FLV002 


3461-3463 6331-6334 1151-1159 10638-10639 14098- 
14099 14261-14263 20180-20181 23007-23021 23555- 
23565 273 17-27322 28277 


fetal liver 


Clontech 


FLV004 


218-219 1436-1437 5370 7216-7219 8247-8248 8512- 
8513 8936-8938 9854-9855 10640-10644 11842 12121- 
12126 12824-12827 16226-16227 16470-16472 16652 
17924-17926 18500-18501 18516-18518 18527 18723- 
18726 18778-18780 18964-18969 1921 1-19212 19370 
19401-19402 19422-19431 19461 19583-19585 19736- 
19742 19919-19920 19924-19925 19943-19946 20208- 
202 14 20437-20440 20792-20797 20948-20949 2 1277- 

22846-22849 22881-22886 23047-23050 23356-23357 
25319-25321 25323-25325 25966-25968 26843 27504- 
27507 29343-29345 


fetal 
muscle 


Invitroge 
n 


FMSOOl 


158-159 180-181 251-252 551-552 697-699 716-717 832- 
836 847-848 1 123-1 127 1371 1717-1719 2254-2258 
2440-2444 2793-2799 2923-2924 3039 3 1 07-3 1 08 3377 
3507 3555-3558 3686-3691 3773-3774 4 1 27-4 1 28 4343- 
4346 4388-4390 4536-4538 4561-4568 4691 4795-4809 
5372-5375 5965-5966 6403-6404 6669-6670 7209-7212 
7620-762 1 768 1 -7687 7695-7696 7745-7746 78 1 5-78 1 8 
7891-7895 7921-7925 7946 7990-7992 8090-8093 8132- 
8136 8162 8253-8257 8310 8313-8314 8345-8348 8598- 
8600 8612-8616 8768-8770 8869 9306-931 1 9321-9323 
9343-9346 9366-9368 9479-9481 9491-9493 9517-9521 
9828 9848-9850 9898 9927-9928 10306 10320-10323 
10451-10453 10491-10493 10638-10639 10895-10898 
10936-10937 11217-11219 11297-11299 11317 11345- 
11350 11372-11396 11731-11734 1 1835-1 1836 1 1840 
12121-12126 12129-12130 12455-12459 12465 12467 
12569-12570 12723 12743-12750 12978-12981 13581- 
13583 13592-13595 13638-13641 13885-13887 13925- 
13926 14137-14138 14270-14273 14604 14640-14642 
14875 15009 15151-15157 15243-15248 15600-15601 
15623-15626 15863-15866 16137 16147-16151 16174- 
16176 16352-16353 16576-16577 16619-16621 16836- 
16842 17114 17330-17332 17335-17339 17455-17456 
17958-17962 18008-18009 18029-18030 18400-18402 
18412-18418 18421-18422 18500-18501 18671-18672 
18781-18783 18789 18802-18804 18856 18923-18924 
18942 19135-19137 19273 19306-19307 19355-19360' 
19362-19364 19370 19380-19384 19390-19400 19422- 
19431 19503 19586 19667-19668 19679-19682 19700- 
19705 19800-19803 19813-19815 19939 20029-20043 
20 1 5 1 -20 1 54 20 1 6 1 -20 1 64 20200-202 1 4 2023 1 -20234 
20263-20273 20281-20282 20289 20328-20330 20361 
20401-20405 20437-20440 20491-20494 20514-20520 
20681 20727-20732 20871 20897-20900 20952-20954 
20957-20962 20977-20984 2 1 005-2 1 008 2 1 0 1 5 2 1 1 23- 
21 127 21 157-21 169 21 171-21 174 21208-21210 21223- 
21224 21229-21232 21284-21294 21301-21303 21351- 
2 1 352 2 1 377-2 1 397 2 1 408-2 1 409 2 1 958-2 1 96 1 2 1 983- 
2 1 987 22020-22029 22080-22083 22092-22094 22 1 60 
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wo 01/075067 




PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








22165-22168 22212-22217 22277-22283 22329-22335 
22347-22348 22405-22408 22553-22558 22607-22609 
22637-22643 22669-22670 22700-22701 22730-22731 
22810-22816 22881-22891 22980-22981 22991-22994 
23007-23021 23084 23206-23209 23222 23229-23233 
23329-23337 23382-23385 23510-2351 1 23599 23827- 
23833 23941-23956 24014-24018 24446-24448 25085- 
25090 253 1 5 253 i 9-2532 1 25340-2534 1 25403-25407 
26024-26028 26258-26260 26285-26290 26307-26309 
2642 1-26422 26435 26559-26560 26737 26842 26879 
27052 27091 27100-27102 27304-27305 27455 27520- 
27521 27544-27545 27574-27577 27600-27601 27647 
27698-27699 27729-27739 27755-27756 27825-27826 
27853-27857 27971 27989-27990 28008-28011 28142- 
28145 2831 1-28313 28424 28426-28428 29278-29283 
29332-29337 29956-29957 30141-30142 30189-30194 
30236-30239 


fetal 
muscle 


Invitroge 
n 


FMS002 


534-535 3377 4562-4568 4581-4582 6403-6404 7236- 
7237 9018-9020 12194-12196 13638-13641 16545 
16851-16853 18044-18045 18655-18658 18802-18804 
19153 19254-19255 19370 19422-19431 20263-20264 
20289 20437-20440 20625-20628 22020-22025 22212- 
2221 7 22284-22289 22362-22364 22399-22404 22531- 
22533 22669-22670 22690 22887-22891 25342-25343 
26860-26862 27602-27606 


fetal skin 


Invitroge 
n 


FSKOOl 


35-38 170-171 192 227-230 315-316 329-330 373-374 
425-427 464-465 551-552 579-580 605-606 635 685-688 
713-715 718-720785-786 832-836969-971 981-985 
1001-1004 1031 1053-1057 1097-1098 1 123-1 127 1169- 
1179 1203-1204 1307 1414-1417 1431 1451 1578-1585 
1600-1601 1611-1616 1675 1705-1714 1729-1731 1778- 
1779 1860 1885-1886 1912-1913 1915-1916 2136-2137 
2307 2383-2388 2540-2541 2599-2603 2675-2678 2706 
2800 2802-2812 2814-2815 2826-2827 2923-2924 2944 
2946 2951-2955 3094-3096 3276-3279 3322-3323 3336- 
3337 3352 3377 3477-3478 3507 3526-3529 3531-3534 
3555-3558 3686 371 5-3716 3773-3774 3834-3835 3855- 
3857 3860-3864 3873-3875 3926-3927 3939-3941 3949- 
3953 4003-4006 4 1 24-4 12641 29-4 131 4141-4143 4206- 
4208 42 1 3-42 1 4 4343-4346 4358-4361 444 1 -4443 4489- 
4493 4550-4551 4562-4568 4581-4582 4623-4639 4668- 
4672 4686-4689 4705-4707 4795-4809 4818 4824-483 1 
4857-4861 4897-4898 4971-4974 4980-4981 5061-5662 
5065 5480-5482 5581-5583 5802 5919-5921 5980-5984 
6166-6168 6219-6222 6331-6334 6399 6403-6404 6623 
6650 6657-6670 6692-6697 6877-6878 7209-7212 7216- 
7219 7258-7263 7296-7298 7447-7449 7536-7541 7580- 
7597 7608 7615-7617 7620-7621 7660-7665 7681-7689 
7695-7696 7701-7703 7745-7751 7757-7759 7778-7788 
7806-7808 7821 7824-7825 7904-7905 7924-7925 7972- 
7975 7978-7983 7990-7992 7994 8077-8078 8080-8081 
8090-8093 8113-8116 8129-8141 8152-8159 8162 8187- 
8200 8216-8218 8242-8246 8253-8262 8274-8276 8310 
8313-8314 8326-8327 8347-8360 8368-8369 8375-8376 
8415 8434-8452 8487-8488 8502-8503 8536 8539-8542 
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BNSOOCID: <WO_0175067A3JA> 



wo 01/075067 



PCT/USOl/08631 



Tissue 
bri"in 



RNA 
Source 



Library 
Name 



SEQ ID NOS: 



8554-8555 8576-8582 8607-8609 8688 8724-8732 8768- 
8770 8939-8945 8978-8981 9026-9028 9031-9036 9038- 
9039 9043-9045 9079-9080 9264-9265 9305-931 I 9321- 
9323 9340-9342 9375-9376 9456-9459 9472-9476 9506- 
9509 95 1 7-95 1 8 953 1 9535-9537 956 1 -9562 9590-9592 
9594-9602 9689-9707 9735-9738 9759-9762 9780-9781 
9828 9846-9852 9854-9855 9857-9861 9867-9868 9874- 
9895 9902-9904 9916-9920 9923-9924 9954-9955 9965- 
9980 10020-10024 10032-10037 10161-10163 10167- 
10172 10254-10261 10480-10482 10495-10503 10513- 
10518 10523-10530 10612-10623 10628-10630 10876 
10906 10936-10937 10965 11035-11037 11158 11250- 
11251 11306-1 1310 11345-11350 11372-11396 11431- 
11432 11465-11466 11473-11474 11496-11498 11609 
11612-11639 11669-11671 11731-11734 11745-11748 
11757-11758 11780-11782 11803-11804 11835-11836 
11840 1 1901-1 1905 1201 1-12013 121 12-12114 12140 
12173 12175-12176 12280-12282 12374-12377 12422- 
12427 12460-12462 12465 12468-12471 12555-12559 
12651-12652 12666-12667 12670 12676-12678 12714- 
12715 12720-12722 12728-12766 12782-12784 12803- 
12804 12823-12827 12943 12978-12981 12997-12999 
13077-13079 13100-13106 13503-13511 13596-13597 
13603-13605 13609-13612 13629-13631 13638-13641 
13652-13659 13834-13837 13865-13866 13930 13999- 
14004 14058-14059 14117 14236-14238 14257 14346 
14355-14356 14604 14626-14635 14640-14642 14725- 
14729 14784-14788 14991-14992 14996 15071-15074 
15126-15129 I5182-15I83 15250-15251 15257 15277- 
15278 15300-15301 15341-15342 15358-15359 15404- 
15405 15408-15414 15576-15577 15588-15589 15606- 
15607 15617-15618 15623-15626 15863-15866 15925- 
15931 15988-15990 16030-16040 16044-16046 16059 
16121-16122 16168-16171 16174-16176 16200-16201 
16345-16349 16365-16366 16370 16388-16391 16422- 
16429 16470-16472 16593-16598 16600 16623 16636- 
16637 16652 16716-16723 16851-16853 16934-16937 
17010-17014 17026-1702917070-17071 17104-17111 
17156-17159 17237 17244-17250 17263-17274 17278- 
17326 17335-17339 17454-17456 17571-17574 17958- 
17962 18001-18003 18015-18016 18029-18037 18136- 
18138 18393-18394 18423-18425 18535 18583-18584 
18587-18616 18624.18626 18644-18650 18655-18658 
18671-18672 18719-18726 18730-18732 18745-18749 
18771-18772 18787-18789 18797-18804 1881 1-18813 
18829-18834 18846-18853 18894-18896 18899-18903 
18908-18909 1 89 15- 1 89 18 18947-18950 18955-18959 
18976-18977 19001-19004 19040 19045-19053 19062- 
19065 19074-19080 19135-19137 19142-19147 19224 
19228-19229 19251-19252 19258-19262 19266-19267 
19306-19307 19316-19317 I9341-I9342 19350-19354 
19362 19368-19370 19375-19384 19395-19400 19407- 
19411 19422-19434 19441 19458-19460 19464-19466 
19484-19486 19502 19515-19521 19548-19553 19564- 
19565 19574-19578 19604-19607 19617-19619 19659- 
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BNSOOCID: <WO_0175067/\3_IA> 



\VOi)j/075067 ^^W^ PCT/US0j/0863j 



Tissue 
origin 


RNA 
Source 


Librar>' 
Name 


SEQ ID NOS: 








19661 19663-19666 19670-19671 19683-19688 19693 
19700-19705 19727-19742 19764-19767 19813-19815 
19921-19929 19933-19937 19943-19946 19972-19981 
20029-20043 20087-20094 20 1 20 20 1 30-20 1 45 20 1 6 1 - 
20164 20180-20181 20189-20194 20198-20214 20229- 
20241 20253 20257-20270 20279-20282 20286-20288 
20290-20296 20299 20328-20330 20401-20407 204 14 
20427-20431 20447-20451 20456-20468 20476-20479 
20485-20490 20501 20505-20509 20524-20535 20537- 
20545 20548-20553 20559-20567 20629-20630 20639- 
20640 20644-20648 20666-20671 20676-20681 20683- 
20685 20689-20692 20698-20707 20710-2071 1 20714- 
20725 20727-20734 20747-20751 20753 20767 20789- 
20791 20806-20812 20844-20849 20868-20870 20882- 
20884 20890-20900 20926 20929-20954 20957-20984 
20989-20990 2 1 005-2 1 008 2 1 026-2 1 03 1 2 1 076-2 1 087 
21097-21100 21 122 21149-21151 21157-21169 21197- 
21198 21208-21210 21213-21215 21225-21226 21241- 
2 1 252 2 1 263-2 1 266 2 1 277-2 1 280 2 1 284-2 1 294 2 1 334 
21351-21352 21410-21414 21428-21433 21440-21445 
21447-21453 21463-21465 21480-21482 21495-21500 
2 1 529-2 1 530 2 1 554-2 155621718-21 724 21 729-2 1 733 
21881-21885 2191 1-21912 21917-21921 21929-21938 
2 1 958-2 1 966 2 1 973-2 1 974 2 1 978 2 1 983-2 1 987 22020- 
22029 22062-22073 22077-22083 22092-22094 22101- 
22107 22141-22143 22160-22168 22176-22177 22195- 
22 1 98 22208-222 1 1 222 1 8-22226 22246-22249 22261- 
22270 22277-22289 22292-22299 22303-2231 1 22347- 
22350 22358-22359 22362-22371 22373 22375-22380 
22393 22433-22435 22495 22534-22539 22560 22566- 
22568 22571-22581 22599-22602 22607-22609 22622- 
22628 22637-22643 22661-22664 22669-22670 22690 
22700-22701 22737-22739 22801-22804 22828-22829 
22852-22853 22870-22874 22881-22891 22904-22908 
22916-22922 22941-22947 22952-22953 22969-22970 
22973 23007-23021 23047-23050 23059-23060 23071 
23084 23088-23090 2320 1 -23202 232 1 2-232 1 5 232 1 8- 
232 1 9 23229-23233 23252-23256 23263 23356-23357 
23364-23370 23373-23374 23379-23381 23386-23390 
23392-23395 23409-2341 1 23415-23419 23433 23470- 
23472 23514 23526-23531 23543-23544 23673-23689 
23704 23726-23730 23771-23780 23806-23809 23845- 
23848 23865-23866 23882 23893-23902 2391 1-23940 
23990-23992 23999-24001 24025 24035-24040 24056 
24092-24097 24481-24490 25085-25090 25306-25308 
25313 25319-25321 25331-25333 25340-25341 25461- 
25470 25598-25603 26024-26028 26196-26199 26207- 
26208 26261 26266 26280 26316-26321 26327 26337 
26350-26352 26414 26558-26561 26676-26677 26691- 
26694 26829-26830 26843 26893-26895 26980-26984 
27052 27067-27070 27091 27100-27102 27269-27270 
27275-27276 27283-27287 2741 1-27412 27480-27481 
27497 27520-27539 27544-27545 27600-27601 27636- 
27639 27649-27654 27677-27688 27726-27728 27755- 
27756 278 1 2-278 1 5 27848-27852 27858-27868 27885- 
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BNSDOCID: <WO 0175067A3JA> 




PCT/USOl/08631 



Tissue 
origin 


RJVA 
Source 


Librar>' 
Name 


SEQ ID NOS: 








27886 27890-27892 27970 27972 27975 27989-27990 
28045-28047 28099-28100 28123-28132 28141-28145 
9K1 8^ 989 ^9-98271 28^86 28290-28292 28424 28426- 
28428 28446-28448 28456-28457 28533-28539 29278- 
29283 29354-29359 29367 29406-29408 29508-295 1 8 
299 1 9-29922 30141-30142 301 50-30 156 301 89-30 i 99 


fetal skin 


Invitroge 
n 


FSK002 


333-335 534-535 912 1307 1705-1714 2826-2827 4795- 
4809 5279-5283 6877-6878 7216-7219 8612-8616 9729- 
9731 9848-9850 9929-9935 10516-10518 11212-11216 
11332-11333 11473-11474 12112-12114 12755-12759 
13885-13887 14100 14676-14678 15126-15129 15280 
15290-15291 17038-17041 18029-18030 18535 18778- 
18780 18964-18969 19062-19065 19266-19267 19401- 
19402 19441 19919-19920 19943-19946 20072-20073 
20106-201 10 20161-20164 20733-20734 20948-20949 
2 1 005-2 1 008 2 1 334 22 1 69-22 1 77 22230 22277-22283 
22534-22539 22653-22654 22661-22662 22669-22670 
oo/jon oomo '?'>8'^9.'>■7R';'^ 23051-23052 23085-23086 
23229-23233 23543-23544 23839-23840 24005-2401 1 
25334-25335 27154-27155 27498-27500 27989-27990 
28148-28156 28269 30150-30156 


fetal 
spleen 


BioChain 


FSPOOl 


1046 1307 3840-3852 6403-6404 6669-6670 8465 13930 
15091-15092 15988-15990 16434-16437 16652 16934- 
16937 17038-17041 17958-17962 18516-18518 18536- 
18537 18936-18939 19401-19402 19921-19923 201 li- 
on i n onooo '5n4'i7-9n440 20816-20818 21377-21397 
21647-21655 21978 22343-22346 22637-22643 23064- 
23065 23771-23780 26843 26860-26862 27544-27545 
28142-28145 


umbilical 
cord 


BioChain 


FUCOOl 


39-41 51-52 144-145 164 170-171 180-181 197-200 251- 
252 255-256 373-374 546-547 576-578 619-620 623-625 
635 661 716-717 832-836 845-846 895-898 945-946969- 
971 1001-1003 1047 1067-1070 1307 1309 1431 1483 
1490-1492 1533 1694-1702 1705-1714 1887-1889 1964- 
1966 1977 2030 2072 2136-2137 2275-2276 2299 2445 
2471-2474 2550-2552 2599-2603 2774-2775 2814-2815 
2893-2894 2923-2924 2939-2943 2951-2955 2975-2977 
3001 3 1 5 1-3 1 54 3205-3207 3276-3277 33 1 0-33 12 3322- 
3323 3326-3331 3355-3356 3374-3377 3443-3445 3515- 
3520 3526-3529 3661-3663 3686 3834-3835 3865-3868 
3939-394 1 3949-3953 4 1 24-4 1 26 4 1 32-41 36 45 1 5-45 1 6 
4542 4546 4623-4639 4825-4826 4832-4836 4857-4861 
4967-4968 4980-4981 5092-5094 5116 5335-5336 5557- 
5560 5744-5747 5802 5887-5897 5919-5921 5939-5941 
5973-5975 5980-5984 5986-5988 6084 6300 6386 6403- 
6404 6585-6592 6671-6675 6692-6697 6762-6764 6852 
7001-7007 7209-7212 7214-7215 7258-7263 7536-7541 
7557-7559 7561-7562 7609 7640-7642 7648-7653 7660- 
7665 7681-7687 7745-7746 7757-7759 7778-7783 7794 
7806-7808 7823-7825 7924-7925 7972-7975 7978-7983 
7994 8008-8009 8046 8070 81 11 81 13-81 14 8145-81 51 
8187-8200 821 1-8213 8221-8222 8227-8229 8242-8248 
8253-8257 8313-8314 8347-8348 8368-8369 8430-8433 
8489 8512-8513 8539-8550 8554-8575 8583-8597 8601- 
8603 8607-8609 8751-8753 8917-8933 8936-8938 9031- 
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wo 01/075067 




PCT/US()]/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








9035 9040-9042 9267-9268 9329-9330 9343-9346 9366- 
9368 9391-9392 9443 9472-9474 9486-9488 9506-9509 
9529-9530 9532-9534 9561-9562 9590-9592 9594-9602 
9609-9610 9726-9727 9780-9781 9799-9800 9826 9828 
9844-9845 9848-9852 9854-9855 9916-9920 9923-9924 
9929-9935 9939-9940 9953-9955 10012 10015-10019 
10025-10026 10038-10041 10254-10261 10277-10278 
10306 10498-10503 10513-10518 10531-10532 10543- 
10549 10592-10594 10609-10623 10638-10639 10873- 
10875 10931-10933 10938 10963-10964 10966 11006- 
11008 11116-11121 11123-11124 11135 11302-11303 
11345-11350 1 1359-1 1369 1 1431-1 1432 11467-11472 
11561-11562 11609 11658-11659 11715-11716 11731- 
11734 11803-11804 11835-11836 11842 11873-11875 
11878-11879 11901-11905 11935-11936 11947-11950 
12127-12128 12133-12134 12140 12202-12205 12221- 
12224 12259-12262 12398-12401 12430-12431 12637 
12666-12667 12723 12774-12778 12780-12787 12791 
12796-12798 12824-12827 12978-12981 13068-13070 
13077-13079 13083-13086 13505-13511 13560-13562 
13571-13573 13592-13595 13838-13842 13865-13866 
14004 14058-14059 14118-14124 14130-14131 14141- 
14142 14166-14168 14170-14172 14192-14195 14236- 
14238 14261-14263 14270-14273 14304-14305 14498- 
14501 14604 14607-14609 14640-14642 14684-14685 
14708 14726-14729 14784 14789-14791 14875 15096 
15182-15183 15218-15219 15243-15248 15257 15290- 
15291 15412-15414 15496-15525 1 5530-1 553 T 15548- 
15550 15576-15577 15612-15618 15699-15700 15855- 
15857 15880 15988-15990 16044-16046 16121-16122 
16174-16176 16451-16452 16484-16486 16494-16497 
16583-16585 16623 16636-16637 16642 16652 16683- 
16685 16724-16725 16752-16753 16758-16760 16851- 
16853 16938-16939 16974 17026-17028 17038-17041 
17074-17077 17120-17122 17153-17154 17233-17234 
17286-17291 17327-17339 17454-17456 17538-17565 
17958-17962 18015-18016 18044-18045 18069-18072 
18097-18134 1841 1 18421-18425 18427-18429 18492- 
18499 18516-18518 18535-18537 18644-18650 18655- 
18658 18668-18670 18691-18692 18719-18722 18750- 
18756 18759-18760 18767-18769 18771-18772 18787- 
18789 18796 18802-18804 18806-18807 18842-18845 
18856 18899-18903 18923-18924 18941 18955-18959 
18964-18969 18975 19029-19035 19055 19062-19065 
19074-19083 19096-19101 19138-19140 19209-19210 
19226-19227 19251-19253 19316-19317 19341-19342 
19350 19355-19360 19362 19370 19373-19374 19387- 
19389 19407-19411 19415-19417 19422-19431 19438- 
19440 19442-19444 19461 19487 19497 19503 19515- 
19521 19526-19531 19560-19562 19566 19574-19578 
19580-19586 19598-19601 19604-19607 19627 19667- 
19668 19670-19671 19693 19698-19705 19733-19735 
19743-19748 19764-19771 19804-19808 19813 19921- 
19925 19933-19937 19943-19946 19953-19957 19965- 
19967 19969-19971 19981 19995-20014 20029-20043 
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BNSDOCID: <WO 0175067A3JA> 



wo 01/075067 



PCT/US01/(»8r>31 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








20048-20052 20074-20079 20087-20094 20106-201 10 
20114-20120 20122-20127 20130 20149-20150 20161- 
201 66 20 1 72-20 179 201 82-20 1 94 20 1 98-20 1 99 20208- 
20214 20241 20263-20270 20289 20298-20304 20316 
20328-20330 20345-20354 20401-20405 20427-20451 
20485-20494 20497-20498 20524-20535 20548-20558 
20563-20578 20599-20601 20616-20619 20625-20628 
20631-20634 20649-20652 20681 20698-20707 20753 
20767 20788-20797 20813-20815 20836-20843 20855- 
20863 20866-20870 20881 20885-20887 20927-20928 
20963-20972 20990-21045 21076-21087 21097-2 1 1 1 1 
21145-21151 21171-21174 21208-21215 21277-21283 
21295-21298 21 377-2 1397 21 408-2 1414 21434-21439 
2 1 446-2 1 453 2 1 5 1 6-2 1 528 2 1 554-2 1556 21 647-2 1 655 
21712-21717 21905-21910 21929-21935 21951-21954 
2 1 962-2 1 966 2 1 978-2 1 982 2 1 989-2 1 993 22003-22006 
22020-22025 22050-22055 22080-22083 22101-22107 
22 1 20-22 ! 27 22 1 35-22 1 38 22 1 4 1 -22 1 43 22 1 52-22 1 56 
22 1 60 22 1 7 1 -22 1 75 22 1 85-22 1 92 22208-222 1 1 2226 1- 
22276 22343-22350 22358-22359 22362-22364 22366- 
22371 22373 22399-22404 22434-22435 22455-22465 
22495 22534-22539 22570-22581 22599-22602 22622- 
22628 22653-22654 22663-22664 22669-22670 22690 
22696-22697 22700-22701 22794-22796 22843-22845 
22852-22853 22899-22900 22909-22910 22955-22957 
22977-22981 23046-23050 23053-23055 23071 23141 
23206-23209 232 12-2321 5 23220-23222 23229-23233 
23236 23249 23251-23256 23261-23262 23353-23354 
23364-23370 23382-23390 23399-23401 23428-23430 
23433 23489-23490 23508-2351 1 23546 23682-23686 
23704 23723-23724 23726-23730 23760 23764-23767 
23798-23799 23806-23809 23836-23837 23839-23840 
23867-23880 23890-23902 23941-23956 23959 23990- 
23992 24021-24024 24035-24040 24092-24097 24 120- 
24 1 29 25085-25090 25289-25290 25306 253 1 9-2532 1 
25340-25341 25359-25363 25368-25369 25374-25375 
25403-25407 25416-25417 25598-25603 26196-26199 
26207-26208 26266 26280 26285-26290 26327 26337 
26373-26374 26394 26563-26566 26603 26615-26616 
26676-26677 26687 26691-26694 26806 26843 26860- 
26862 26876-26879 26980-26984 27028-27029 27050- 
27052 27067-27070 271 14-27120 27203-27205 27254- , 
27260 27271-27272 27501-27503 27557-27559 27562- 
27563 27586-27587 27589-27592 27633-27634 27729- 
27739 27809-2781 1 27859-27864 27869-27873 27890- 
27892 27989-27990 28099-28 1 00 28 1 05-28 1 07 28 1 42- 
28 1 45 28 1 73-28 1 75 28272-28279 28286 283 1 1 -283 1 3 
28361-28362 28424 28573-28578 29225-292jl 29278- 
29283 29321-29326 29328-29331 29339-29340 29354- 
29357 29378-29379 29960-29961 30141-30142 30150- 
30156 30195-30199 


fetal brain 


OIBCU 


HFBOOl 


16 1/1 144-143 148 IDZ IjO-IOj I //-I/O IVZ iy/-Z\J\J 

227-230 255-256 282-284 307-308 329-330 332 373-374 
395 398-399 419-420 425-427 524-525 532-535 540-542 
549 557-561 568-581 635 716-720 750-752 758-762 785- 
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BNSDOCIO: <WO 0175067A3_IA> 



wo 0J/075(»67 




PCT/US01/0863J 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








786 792-795 825 832-836 845-851 860-861 901-904 912- 
913 934-935 1001-1005 1044-1045 1047 1067-1071 
1097-1098 1101-1103 1112-1113 1 123- 1 127 1 165-1 168 
1205-1206 1228-1231 1235-1237 1246 1273-1282 1312- 
1313 1411-1417 1423 1431 1453-1454 1467-1470 1499 
1667-1668 1675 1755 1792-1794 1961-1962 1980-1982 
20 1 5-20 1 8 2083-2084 2 1 36-2 137 2202-2203 2275-2276 
2348 2354-2355 2383-2388 2404-2406 2420-2421 2471- 
2474 2550-2552 2576 2599-2603 2679 2706 2724-2726 
2745 2806 2871-2873 2903-2904 2926 2934-2935 2951- 
2955 2975-2977 2983-2986 2988-2989 3205-3207 3276- 
3277 3290 3322-3323 3336-3337 3352 3355-3356 3361- 
3362 3364 3374-3377 3421-3422 3433 3441-3445 3468- 
3471 3477-3478 3507 3512-3514 3555-3558 3612-3613 
3729-3730 3781-3784 3860 3949-3953 4080-4082 4091- 
4095 4 1 24-4 1264151-4157 4206-42 1 0 4248 4343-4346 
4486-4487 4489-4493 4515-4516 4526-4527 453 1 -4533 
4562-4573 4581-4582 4612-4614 4651 4726-4727 4785- 
4789 4825-4826 4975-4978 4980-4981 4984-4985 5065 
5084-5085 5092-5094 5 109-51 15 5190-5191 5335-5336 
5376-5378 5382-5383 5470-5477 5480-5482 5517-5521 
5525-5526 5557-5560 5572-5573 5587-5592 5659-5698 
5710-571 1 5768-5772 5802 5808-5812 5899-5902 5907- 
5909 5919-5921 5943-5945 5973-5975 5980-5984 5986- 
5988 6029-6035 6088-6089 6166-6168 6400 6403-6404 
6406-6410 6450-6453 6488-6489 6523-6526 6542-6543 
6657-6661 6669-6670 6775-6778 7001-7007 7056-7057 
7209-7212 7216-7219 7236-7237 7256-7257 7325-7340 
7536-7541 7557-7559 7611-7612 7615-7621 7630-7636 
7657-7659 7666-7673 7681-7689 7698 7701-7703 7726- 
7727 7734-7736 7747-7751 7778-7783 7794 7798-7801 
7806-7808 7824-7825 7890 7902-7903 7916 7921-7923 
7957 7972-7975 7978-7983 7988 7990-7992 7994 8002 
8017-8019 8070 8077-8079 81 17-8121 8137-8156 8162 
8187-8200 8219-8220 8242-8248 8250 8253-8257 8313- 
8314 8349-8350 8368-8370 8409-8414 8466-8476 8497- 
8499 8512-8513 8536-8550 8607-8609 8612-8616 8688- 
8690 8736-8737 8754-8766 8919-8933 8982-8983 9007- 
9008 9013-9020 9029-9030 9038-9042 9072-9074 9196- 
9200 9306-9311 9316 9321-9323 9331-9333 9335 9337- 
9339 9391-9392 9443 9459-9460 9482-9485 9487-9488 
9506-95 1 8 9522-9525 953 1 9535-9537 956 1 -9562 9570- 
9576 9617-9626 9664-9665 9682-9683 9688 9729-9731 
9735-9742 9828-9832 9851-9852 9854-9855 9873-9895 
9898 9902-9904 9923-9924 9927-9928 9956-9959 9969- 
9980 9984-9985 9989-9992 10032-10040 10167-10172 
10263-10264 10273-10274 10277 10306 10326-10328 
10451-10453 10470-10473 10484-10487 10498-10503 
I0508-105I2 10531-10532 10588-10591 10600-10601 
10603-10608 10615-10623 10628-10630 10638-10644 
10881-10883 10913-10914 10938 10963-10964 10980- 
10985 1 1066-1 1068 1 1 123-1 1 124 1 1 135 1 1 143 1 1 161- 
1 1 197 1 1200-1 1201 1 1204-1 1207 1 1297-1 1299 1 1308- 
11310 11317 11326-11327 11399-11402 11431-11432 
1 1460-1 1464 1 1468-1 1472 1 1476-1 1478 1 1607-1 1608 
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1 1649-1 1650 11674-11679 1 1696 11715-1 1716 11731- 
11734 11739-11740 11761-11763 11766-11768 11786- 
1 1788 1 1805-1 1808 1 1835-1 1836 1 1840 1 1843-1 1855 
11937-11938 12112-12114 12131-12132 12150-12151 
12186-12189 12192-12196 12225-12228 12241-12244 
12258 12283-12284 12374-12377 12455-12459 12468- 
12469 12486-12518 12573-12574 12590-12592 12598 
12637 12642-12644 12655-12658 12666-12667 12714- 
12715 12723 12725-12727 12755-12764 12785-12787 
12796-12798 12829-12830 12832-12834 12898-12899 
12997-12999 13077-13079 13107-13117 13576-13579 
13585-13588 13592-13595 13606-13608 13627-13628 
13632-13633 13638-13641 13645-13651 13796-13797 
13865-13866 13873-13875 13885-13895 13898 13918- 
13919 13954-13956 13994-13997 14023-14026 14058- 
14059 14094 14127-14128 14137-14138 14170-14172 
14236-14238 14261-14263 14270-14273 14283-14288 
14314-14317 14353-14354 14604 14650-14651 14684- 
14685 14714-14717 14789-14791 15013-15018 15070 
15093-15095 15162-15164 15182-15183 15225-15230 
15243-15248 15250-15251 15257-15259 15290-15291 
15323-15324 15341-15342 15358-15359 15392-15396 
15406-15407 15412-15414 15443-15452 15530-15531 
15545-15546 15563-15564 15576-15577 15588-15589 
15600-15601 15699-15700 15780-15788 15855-15857 
15867-15870 15884-15885 15961-15963 15988-15990 
16059-16061 16075-16079 16096-16099 16121-16128 
16141-16143 16152-16153 16168-16171 16224-16225 
16233-16235 16281-16283 16296 16371-16372 16418- 
16421 16449-16453 16473-16481 16498-16500 16521- 
16526 16545 16602-16611 16632-16634 16636-16637 
16642 16652 16686-16693 16702-16705 16716-16723 
16804-16807 16828-16831 16836-16842 16851-16853 
16894-16896 16924 16934-16937 16954-16961 17104 
171 14 17120-17122 17131-17132 17145-17146 17286- 
17291 17330-17332 17335-17339 17454-17456 17489- 
17490 17958-17963 18001-18003 18015-18016 18029- 
18030 18055-18060 18136-18138 18393-18394 18421- 
18425 18427-18429 18492-18494 18500-18501 18516- 
18518 18527 18533-18537 18540 18587-18616 18625- 
18626 18644-18654 18668-18672 18691-18692 18717- 
18726 18730-18732 18738-18744 18750-18756 18761 
18771-18772 18778-18780 18784-18789 18796-18804 
18825-18834 18842-18845 18856-18880 18882-18888 
18899-18903 18919-18935 18947-18950 18964-18969 
18983-18985 18989-18990 18996 19001-1900919011 
19018-19024 19029-19035 19055 19062-19065 19074- 
19083 19096-19101 19138-19140 19142-19147 19153 
19159-19161 19163-19201 19257 19260-19262 19266- 
19267 19274 19308-19309 19316-19317 19345-19349 
19351-19354 19362 19370 19380-19384 19395-19400 
19407-19411 19415-19417 19422-19434 19441-19444 
9447-19448 19464-19483 19515-19524 19526-19531 
19560-19562 19564-19566 19583-19585 19604-19607 
19627 19659-19661 19663-19668 19670-19671 19674- 



184 



wo 01/075067 PCT/U$()l/(»8f.31 



Tissue 
origin 


RNA 
Source 


Library 
Name 
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19678 19683-19687 19693 19700-19710 19727-19748 
19759-19763 19772 19800-19808 19810-19815 19819- 
19822 19921-19929 19933-19937 19939 19943-19946 
19950 19962-19963 19972-19981 20029-20052 20069- 
20079 20087-20094 20099-20102 20106-201 10 201 1 4- 
20120 20122-20127 20133-20154 20165-20166 20172- 
20194 20200-202 1 8 20226-20228 20235-2024 1 20244- 
20249 20253 20257-20262 20265-20270 20274-20278 
20289 20328-20330 20345-20348 20355-20356 20393- 
20405 20415-20417 20425-20431 20437-20440 20447- 
20451 20456-20471 20485-20494 20501 20505-20509 
20524-20545 20547-20558 20563-20567 20569-20578 
20607-20612 20614-20619 20621-20624 20629-20634 
20639-20640 20644-20645 20649-20674 20676-20681 
20698-20707 20710-2071 1 20718-20725 20733-20734 
20747-20751 20753 20767 20788 20792-20797 20806- 
20812 20819-20821 20824-20843 20853-20862 20865 
20868-20871 20897-20900 20926-20932 20938-20942 
20948-20949 20955-20956 20963-20984 20991 20999- 
2 1 004 2 1 02 1 -2 1 023 2 1 060-2 1 06 1 2 1 069-2 1 075 2 1 097- 
21 100 21 137-21 140 21 145-21 148 21153-21 154 21 171- 
21174211 76-2 1180211 97-2 11 98 2 1 202-2 1 207 2 1 2 1 3- 
21215 21 229-2 1232 21 237-2 1 240 2 1 248-2 1 252 2 1 256- 
21274 21277-21280 21284-21294 21297-21298 2 1301- 
21303 21326-21333 21343-21354 21377-21397 21434- 
2143921 447-2 14502 1454-2 14572 1 463-2 1 465 2 1 477- 
21479 2 1485-2 1 49 1 2 1 495-2 1 500 2 1 5 1 6-2 1 530 2 1 532- 
21533 21554-21556 21587-21655 21712-21717 21729- 
21733 2 1877-21 885 21892-21 894 2191 1-21912 21915- 
21916 21 929-2 1 935 2 1 939 2 1 955-2 1 957 2 1 967-2 1 968 
2 1 97 1 -2 1 974 2 1 978-2 1 987 2 1 994 22000-22002 22007- 
22015 22019-22029 22037-22039 22045-22046 22056- 
22069 22074-22076 22087-22088 22090-22094 221 15- 
221 16 22128-22134 22141-22143 22160-22164 22169- 
22 1 70 22 1 87-22 1 92 22 1 95-22 1 98 22208-22226 22243- 
22245 2226 1 -22264 2227 1 -22289 22300-22308 223 1 2- 
223 1 8 22323-22332 22336-22350 22358-22359 22365- 
22371 22381-22388 22399-22404 22409-22410 22434- 
22435 22495 22531-22539 22553-22558 22561-22565 
22570 22599-22602 22607-22609 22618-22621 22625- 
22628 22634-22651 22653-22654 22663-22667 22671- 
22677 22690 22696-22697 22700-22701 22726-22727 
22730-22731 22741-22748 22763-22764 22768-22770 
22794-22796 22810-22816 22852-22853 22859-22874 
22899-22900 22912-22922 22927-22938 22952-22961 
22969-22970 22973-22976 22991-22994 23007-23021 
23046-23055 23059-23060 23070-23071 23085-23086 
23098-23101 23105-23108 231 17-231 19 23125-23136 
23203-23209 23220-23221 23223-23225 23236-23239 
23242-23245 23251 23261-23262 23279-23281 23343- 
23344 23356-23357 23382-23390 23400-23401 23415- 
234 1 8 23420-2342 1 23423-23430 23434-23437 23489- 
23490 23492-23493 23508-23509 235 1 5-235 1 8 23555- 
23565 23599 23682-23686 23700-23701 23704 23718- 
23721 23731-2373623760-23763 23768-23769 23798- 
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23799 23802-23809 23834-23835 23839-23840 23867- 
23870 23878-23880 23882 2394 1-23956 23999-24001 
24005-240 II 2401 4-240 1 8 2402 1 -24024 24092-24097 
24120-24125 25085-25090 251 14-25126 25289-25290 
25293-25297 25322 25334-25335 25368-25375 25403- 
25407 25534-25536 26196-26199 26205-26206 26209- 
26213 26235-26239 26248-26252 26260 26266 26270- 
26272 26291-26293 26303 263 1 0-263 1 4 263 1 6-2632 1 
26327 26337 26347-26348 26359-26365 26373-26374 
26389-26393 2641 1 26469-26470 26596-26601 26678- 
26680 26705-26707 26746 26748-26756 26788-26790 
26842 26860-26862 26873-26879 26891-26892 26985- 
26987 27071-27073 27097 27100-27102 27193-27200 
27209-27213 27269-2727027273-27274 27299-27301 
27304-27305 27376 27493-27495 27501-27503 27510- 
2751 1 27520-27521 27544-27545 27636-27639 27649- 
27654 27662-2767227755-27756 27799-27802 27816- 
27822 27861-27864 27896-27927 27973-27974 27989- 
27990 28095-28096 28099-28 1 00 28 1 08-28 1 2 1 28 142- 
28145281 86 283 11 -283 1 3 2836 1 -28362 28424 28458- 
28460 29271 29278-29283 29304-29314 29328-29337 
29339-29340 29343-29345 29354-29357 29409-29416 
29427-29431 29451-29452 29594-29604 29746-29761 
29940-29955 30085-30087 30 1 4 1 -30 142 30 1 50-30 1 56 
30195-30199 3 0218-30223 30361-30368 



macropha 



Invitroge 



HMPOOl 



534-535 1499 11431-11432 15969-15974 16652 16833- 
16835 17026-17028 1 7455-17456 1 8492-18494 1 8644- 
18650 18806-18807 18822-18824 18934-18935 19254- 
19255 19387-19389 19943-19946 20485-20490 20497- 
20498 205 1 4-20520 20897-20900 2 1 225-2 1 226 2 1 334 
2 1 467-2 1 469 2 1 647-2 1 655 23555-23565 26327 26678- 
26680 26860-26862 27150-27151 27636-27639 28424 
30205 



infant 
brain 



Columbi 
a 

Universit 

y 



1B2002 



10-14 28-29 51-52 144-145 192 197-200 282-284 310- 
314 319-323 373-374 414-418 425-427 534-535 540-542 
546-547 576-578 582-588 608-61 1 718-720 763-776 796- 
797 825 847-848 852-855 901-904 907 912-913 934-935 
947-964 967-968 972 1001-1003 1097-1098 1101-1103 
1169-1181 1238-1239 1252-1256 1273-1279 1312-1313 
1355-1360 1364-1367 1372-1373 1432-1435 1470 1474 
1499 1586-1588 1667-1668 1675 1678-1680 1705-1714 
1723 1792-1794 1931-1932 1935-1936 1938 1967 1977 
2030-2036 2038 2041-2042 2044-2047 2049-2050 2052- 
2054 2222-2226 2275-2276 2306 2383-2388 2410-2413 
2439 2449-2450 2452-2456 2561-2562 2577-2584 2591 
2599-2603 2649-2650 2675-2678 2712-2713 2724-2726 
2803-2804 2806 2826-2827 2886-2887 2913-2914 2973- 
2992 3 1 95-3 1 97 3274-3275 3306-3308 33 1 3-33 1 4 3322- 
3323 3326-333 1 3353-3354 3367-3369 3377 3433 3457- 
3458 3461-3463 3477-3478 3515-3517 3526-3529 3531- 
3534 3562-3564 3624-3625 3685-3691 3773-3774 3781- 
3784 3823-3826 3829 3833 3879-3880 4003-4006 4073- 
4076 4080-4082 4096 4 1 47-4 148 4206-42 10 44 1 3-44 1 4 
443 1 -4434 4542 4562-4573 4581 -4582 46 1 5-46 1 9 4686- 
4689 4751-4755 4782-4789 4828-4831 4989-4991 5053- 



186 




PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 
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5054 5190-5191 5335-5336 5361 5567-5568 5572-5573 
5700 5702-5704 5744-5747 5762-5764 5829-5845 5907- 
5909 5919-5921 5929-5937 5939-5941 5956-5957 5960- 
5964 5973-5975 5986-5988 6038-6039 6 1 37-6 1 39 6 1 70 
6235-6237 6403-6404 6406-6410 651 1-6519 6775-6778 
6855 6861-6862 7056-7057 7191 7209-7212 7216-7219 
7236-7240 7258-7263 7299-7301 7304-7316 7362 7452- 
7460 7542-7550 7554-7555 7557-7559 7609 761 1-7612 
7620-7621 7630-7636 7648-7653 7668-7673 7678-7689 
7695-7697 7729 7734-7743 7752-7759 7778-7783 7787- 
7788 7794 7798-7801 7898-7900 7906-7912 7916 7972- 
7975 7986-7987 7995-7997 8002 8017-8019 8041-8042 
8064-8067 8077-8078 8087-8093 8095-8096 8122-8124 
8152-8156 8162 8187-8200 8204-8205 8234-8241 8247- 
8248 8310 8339-8341 8343-8344 8347-8350 8368-8370 
8403-8406 8420-8421 8461-8464 8492-8496 8504-8505 
8512-8513 8536 8539-8550 8607-8609 8612-8616 8688- 
8690 8701-8705 8736-8737 8758-8759 8768-8776 8822- 
8835 8917-8918 8939-8945 8982-8991 9013-9020 9031- 
9035 9040-9046 9063-9067 9069-9071 9264-9265 9305 
9337-9339 9427-9428 9431-9433 9456-9458 9464-9469 
9472-9474 9479-9481 9506-9509 9522-9525 9531 9535- 
9537 9561-9562 9594-9602 96 11 -96 12 9617-9626 9664- 
9665 9676 9719-9722 9726-9727 9729-9731 9745-9756 
9801-9802 9828-9832 9854-9855 9864-9866 9874-9895 
9899-9901 9927-9928 9946-9952 9969-9980 9997-10009 
1001 1 10017-10019 10033-10037 10161-10163 10167- 
10172 10254-10261 10268-10272 10326-10328 10449- 
10450 10470-10473 10477-10478 10480-10482 10484- 
10487 10491-10494 10498-10503 10520-10522 10531- 
10532 10588-10591 10607-10608 10615-10623 10627- 
10630 10634-10644 10780-10782 10873-10875 10899- 
10902 10913-10914 10919-10922 10936-10937 10972 
10976-10978 10980-10985 1 1022-1 1025 1 1 135 11 198- 
11199 11222-11224 11292-11294 11300-11301 11306- 
11310 11345-11350 11468-11472 11524-11525 11531- 
11534 11541-11543 11609 11656-11657 11721-11729 
11772-11776 11805-11808 11840 11842 11901-11905 
1 1937-1 1938 1 1941-1 1944 12040-12044 121 12-121 14 
12141-12146 12149 12194-12196 12206-12208 12215- 
12217 12226-12228 12280-12282 12305-12311 12437- 
12440 12453 12470-12471 12480-12482 12541-12542 
12589-12598 12623-12624 12637 12673-12675 12723 
12755-12759 12785-12787 12832-12834 13077-13079 
13107-131 17 13513 13543-13551 13556-13559 13576- 
13579 13584 13592-13595 13638-13641 13645-13651 
13668-13672 13752-13753 13838-13842 13918-13919 
13954-13956 13999-14003 14023-14026 14038-14041 
14044-14045 14054-14056 14065-14089 14098-14099 
14123-14124 14141-14142 14170-14172 14209-14215 
14236-14238 14283-14288 14355-14356 14360-14369 
14456-14458 14561-14568 14604 14640-14642 14650- 
14651 14709-14717 14789-14791 14841-14843 15002 
15013-15018 15093-15095 15158-15161 15182-15183 
15233-15236 15243-15248 15250-15251 15253-15255 
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15257-15259 15277-15278 15283-15286 15326-15328 
15358-15359 15397-15398 15415-15437 15473-15475 
15530-15531 15543-15546 15551-15556 15567 15588- 
15589 15623-15626 15780-15788 15867-15868 15871- 
15877 15896-15900 15988-15990 16082 16105 16133- 
16134 16168-16171 16202 16345-16349 1 6359 16365- 
16366 16418-16431 16451-16452 16508-16511 16532- 
16535 16545 16570-16573 16623 16643-16648 16653- 
16655 16662 16702-16703 16714-16723 16802-16803 , 
16833-16842 16851-16853 16860-16870 17074-17081 
17153-17154 17238-17242 17286-17291 17297-17306 
17489-17490 17924-17926 17958-17963 18010-18012 
18029-18030 18395-18397 18407-18410 18412-18418 
18423-18425 18500-18501 18516-18518 18527 18535 
18583-18584 18644-18650 18655-18660 18668-18677 
18691-18692 18719-18722 18730-18732 18750-18756 
18759-18761 18777-18780 18787-18796 18815-18821 
18825-18834 18836-18838 18842-18845 18857-18880 
18899-18905 18910 18919-18921 18923-18935 18947- 
18950 18964-18969 18976-18977 18989-18990 18993- 
18996 18999 19049-19053 19055 19068-19070 19074- 
19080 19093-19101 19106-19118 19132 19148 19153 
19159-19161 19207-19208 19213-19220 19228-19229 
19251-19252 19257 19266-19267 19308-19309 19316- 
19317 19345-19350 19363-19364 19370 19387-19411 
19422-19431 19447-19448 19454-19455 19461 19511 
19526-19529 19560-19562 19564-19565 19567-19578 
19604-19607 19620-19622 19626-19627 19659-19661 
19663-19668 19672-19678 19683-19687 19706-19710 
19733-19742 19759-19763 19800-19808 19810-19815 
19855-19856 19921-19923 19926-19929 19931-19937 
19939 19943-19946 19965-19967 19972-19981 20026- 
20027 20029-20043 20069-20079 20099-20102 201 1 1- 
201 1 2 201 20 201 22-201 27 20 1 37-20 1 54 20 1 57-201 64 
20167-20171 20180-20181 20189-20194 20198-20207 
20235-20241 20274-20278 20281-20282 20290-20296 
20317-20324 20328-20330 20345-20348 20393-20407 
20415-20417 20421-20431 20437-20455 20469-20481 
20485-20490 205 11 -205 13 20524-20535 20547-20553 
20559-20562 20568-20574 20607-20612 20614-20619 
20635.20636 20646-20648 20676-20680 20683-20685 
20689-20692 20698-20707 20712-20725 20727-20732 
20747-20753 20767 20806-20812 20819-20821 20824- 
20843 20853-20854 20865-20870 20879-20880 20882- 
20887 20897-20900 20926 20929-20932 20948-20949 
20952-20954 20957-20972 20999-2 1 008 2 1 069-2 1 071 
21097-21 100 21 105-21 1 1 1 21 123-21 127 21141-21 142 
21 145-21 148 21 153-21 16921 171-21 174 21 197-21 198 
21208-21210 21213-21215 21225-21232 21241-21274 
2 1 284-2 1 294 2 1 297-2 1 298 2 1 30 1 -2 1 303 2 1 343-2 1 354 
2 1 3 77-2 1 397 2 1 408-2 1414 21 434-2 1450 2 1 454-2 1 457 
21480-21482 21485-21491 21529-21530 21532-21533 
21554-21556 21 587-2 1 655 2 1 7 1 8-2 1 724 2 1 729-2 1 733 
21881-21885 21892-21894 21899-21902 21911-21914 
2 1 922-2 1 924 2 1 929-2 1 935 2 1 940-2 1 946 2 1 958-2 1 96 1 
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2 1 973-2 1 974 2 1 978 2 1 989-2 1 999 22003-22029 22035- 
22036 22045-22049 22070-22073 22084-22088 22090- 
22094 22098-22 1 00 22 1 08-22 1 1 6 22 1 20-22 1 38 22 1 44- 
22156 22161-22168 22171-22175 22187-22192 22195- 
22198 22208-22217 22225-22226 22243-22245 22250 
2226 1 -22264 22277-22289 22300-22309 223 1 2-223 1 3 
223 1 8 22336-22342 22358-22359 22381-22388 22405- 
22408 22434-22435 22531-22539 22553-22558 22561- 
22565 22570-22581 22607-22609 22625-22628 22637- 
22651 22653-22654 22671-22674 22690 22700-22701 
22760-22764 22810-22816 22869 22881-22886 22892- 
22893 229 1 6-22924 2294 1 -22947 22955-22957 22969- 
22970 22991-22994 23022-23025 23047-23052 23064- 
23065 23085-23086 23088-23090 231 12-231 16 23 125- 
23 1 36 232 1 2-232 1 5 23223-23225 23229-23233 23242- 
23245 23251 23263 23353-23354 23373-23374 23399 
23419 23425-23427 23434-23438 23495-23496 23508- 
23509 23512-23513 23543-23544 23555-23565 23704 
23720-23721 23771-23797 23802-23805 23816-23819 
23839-23840 23845-23848 23881 23890-23902 23941- 
23956 23999-24001 24005-24011 24014-24018 24021- 
24024 24201-24220 24481-24490 24794 25085-25090 
25279-25290 25313 25322 25340-25341 25383-25401 
25403-25407 254 1 0-254 1 3 254 1 6-254 1 7 25666-25672 
25966-25968 26205-26206 26209-262 1 3 262 1 7-262 1 8 
26235-26239 26258-26259 26280 26285-26290 26304- 
26306 26310-26321 26327 26337 26347-26348 26361- 
26365 26373-26374 26412-26413 26423 26436 26469- 
26470 26604-26606 26705-26707 26788-26789 26804- 
26805 26843 26860-26862 26879 27028-27029 27036- 
27038 27067-27070 27100-27105 27201-27202 27288- 
27291 27304-27305 27444 27520-27539 27544-27545 
27588-27596 27602-27606 27649-27654 27709-27710 
27814-27820 27865-27868 27890-27892 27987-27991 
27995-27997 28042-28043 28045-28047 28108-28121 
28133-28137 28142-28145 28186 28199-28203 28234- 
28254 28286 283 1 1 -283 1 3 28426-28428 28458-28460 
28549-28555 291 17-29123 29244 29278-29283 29288- 
909R0 '2Q296-29308 29328-2933 1 29339-29340 29343- 
29345 294 1 8-294 1 9 29427-2943 1 29508-295 1 8 297 1 8- 
29721 29954-29955 30085-30087 30135-30140 30195- 
30199 30205 30218-30220 30233-30235 30240-302"42 


infant 
brain 


Columbi 
a 

Universit 

y 


IB20O3 


144-145 165-166 360-361 619-620 763 796-797 852-855 
900 934-935 955-956 981-985 1001-1003 1097-1098 
1312-1313 1547 1675 1692-1693 1792-1794 1931 1961- 
1 962 2072 2439 2675-2678 27 1 0 2724-2726 2886-2887 
2934-2935 295 1 -2955 2975-2977 2983-2986 3 1 82-3 1 87 
3322-3323 3353-3354 3377 3681-3682 3781-3784 3936- 
3938 4 1 1 7-4 1 1 8 4 1 60-4 1 64 4362-4365 447 1 -4482 4562- 
4568 4720-4725 4818 4967-4968 5572-5573 5594-5602 
5829-5845 5937 6084 6403-6404 6775-6778 6855 6861- 
6862 6877-6881 6959-6960 7542-7550 7615-7617 7630- 
7636 7648-7653 7660-7665 7668-7670 7695-7696 7726- 
7727 7784-7788 7806-7808 7906-7912 7924-7925 7972- 
7975 7978-7983 7990-7992 8017-8019 8087-8089 8129- 
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BNSDOCID: <WO 01 75067 A3_IA> 



wo (11/075067 




PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








8136 8152-8156 8162-8173 8)87-8200 8343-8344 8349- 
8350 8368-8369 8383-8389 8404-8406 8509 8612-8616 
8688 8733-8753 8939-8945 8992-8994 9013-9017 9069- 
907 1 9305 9594-9602 96 1 7-9626 9664-9665 9726-9727 
980 1 -9802 9828 9896-9897 9947-9952 9965-9980 9989- 
9992 10033-10037 10)61-10163 10268-10272 10312 
10326-10328 10470-10473 10477-10478 10491-10493 
10498-10503 10592-10594 10612-10623 10628-10630 
10638-10639 10972 10980-10985 11022-1)023 11135 
11406-11407 11419-11422 11541-11543 11835-11836 
11840 11941-11944 12006-12010 12149 12280-12282 
12723 12755-12759 12785-12787 12973-12976 13552- 
13559 13609-13612 13638-13641 13865-13866 13885- 
13887 14127-14128 14257 14264-14265 14604 14650- 
14651 14709-147)3 14817-14821 15013-15024 15209- 
15210 15243-15248 15257 15326-15328 15397-15398 
15406-15407 15863-15868 15884-15885 15890-15895 
15988-15990 16133-16134 16434-16437 16545 16570- 
16573 16804-16807 17074-17077 17297-17306 17489- 
17490 17958-17962 18015-18016 18492-18494 18516- 
18518 18535 18655-18658 18673-18677 18691-18692 
18730-18732 18750-18756 18759-18760 18778-18780 
18790-18793 18815-18821 18839-18845 18919-18921 
18925-18933 18947-18950 18996 19045-19048 19074- 
19080 19148 19159 19257 19316-19317 19363-19364 
19387-19389 19395-19400 19405-19406 19487 19526- 
19529 19536 19564-19565 19659-19661 19706-19710 
19800-19803 19816-19818.19921-19925 19933-19937 
19939 19943-19946 19950 19965-19967 19972-19980 
20087-20094 20099-20102 201 1 1-201 12 20151-20154 
20 1 57-20 1 60 20 1 89-20 1 94 20 1 98-20207 20235-20240 
20274-20278 20281-20282 20290-20296 20317-20324 
20328-20330 20349-20354 204 1 5-204 1 7 20425-2043 1 
20437-20451 20456-20471 20514-20520 20554-20557 
20559-20562 20607-20612 20614-20619 20625-20628 
20635-20636 20639-20640 20644-20645 20698-20707 
20710-2071 1 20718-20725 20727-20732 20768-20787 
20806-20812 20824-20826 20836-20849 20871 20926 
20929-20932 20999-2 1 008 2 1 0 1 6-2 1 020 2 1 069-21 071 
21 123-21127 21153-21154 21171-21 174 21208-21210 
21213-21215 21225-21226 21248-21252 21256-21262 
2 1 272-2 1 274 2 1 277-2 1 280 2 1 284-2 1 294 2 1 340-2 1 354 
2 1 377-2 1 397 2 1 447-2 1450 21 495-2 1 500 2 1 529-2 1 530 
21647-21655 21729-21733 21877-21885 2191 J-21912 
2 1 9 1 7-2 1 92 1 2 1 929-2 1 935 2 1 958-2 1 966 22007-22029 
22070-22073 22084-22086 22 1 0 1 -22 1 1 4 22 1 35-22 1 38 
22 1 52-22 1 56 22 1 6 1 -22 1 64 222 08-222 1 1 222 1 8-22226 
22230 22246-22249 22261-22264 2227 1 -22289 2238 1- 
22382 22394-22398 22405-22408 22434-22435 22495 
22570 22644-2265 1 22669-22674 22690 22700-22701 
22743-22748 22760-22762 22810-22816 22861-22868 
22881-22886 22971 2j047-23050 231 I2-2j 1 16 23201- 
23202 23212-23215 23229-23233 23237-23239 23321- 
23327 23379-2338 ) 234 1 2-234 1 8 23425-23427 23434- 
23437 23526-23531 23555-23565 23704 23793-23797 
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BNSD0C1D: <W0 01 75067 A3_IA> 



wo 01/075067 




PCT/USOl/0863] 



Tissue 
origin 


RNA 
Source 


Libra r>' 
Name 


SEQ ID NOS: 








24005-2401 i 24019-24020 24025 25293-25297 25403- 
25407 254 1 6-254 1 7 262 1 7-262 18 26237-26239 26258- 
26259 26261 26270-26272 26337 26347-26348 26373- 
26374 26657-26659 26843 26860-26862 26873-26875 
27037-27038 27067-27070 27091 27100-27102 27105 
27304-27305 27498-27500 27520-27521 27544-27545 
2755 1 -27554 27593-27594 27750-27756 27989-27990 
28050-28059 28099-28 1 00 28 1 86 2836 1-28362 28424- 
28425 28429 29343-29345 29954-29955 30085-30087 . 
30195-30199 30240-30242 30251-30252 


infant 
brain 


Coliimbi 

u 

Universit 

y 


1BM002 


87-94 576-578 964 1692-1693 2439 3676 3773-3774 
3823-3826 4583 6172-6174 6328-6329 6629 7726-7727 
8157-8159 8478-8483 8492-8496 9063-9067 9506-9509 
9829-9832 10033-10037 10161-10163 11878-1 1879 
12439-12440 12671-12672 12832-12834 15326-15328 
15397-15398 17454 18293-18294 18996 19159 19298- 
19300 19395-19400 19933-19937 20137-20145 20200- 
20207 20469-20471 20491-20494 20689-20692 20747- 
20751 20819-20821 20926 21225-21226 21284-21294 
21353-21354 22020-22025 22030-22036 22225-22226 
22277-22283 22637-22643 23379-23381 23845-23848 
23893-23902 2394 1 -23956 23990-23992 264 14 26843 
27100-27102 27105 27649-27654 29954-29955 30178 


infant 
brain 


Columbi 

a 

Universit 

y 


IBSOOl 


10-14 17-18 461-463 546-547 776 796-797 964 1001- 
1003 1180-1181 1364 3006-3008 3313-3314 3324-3331 
3333 3526-3529 4132-4133 4623-4639 4782-4789 5829- 
5845 6855 7228-7235 7745-7746 8064-8067 8163-8173 
8420-8421 8492-8496 9454-9455 9531 9829-9832 9969- 
9980 10033-10037 10588-10591 11022-11023 11693- 
11695 11878-11879 12541-12542 13556-13559 14709- 
14717 15277-15278 15886-15887 16714-16715 18393- 
18394 18723-18726 18730-18732 19153 19403-19404 
19709-19710 19814-19815 19924-19925 20157-20160 
20200-20207 20288 20290-20296 20349-20354 20393- 
20400 20456-20471 20537-20541 20607-20612 20718- 
20725 20789-20791 20822-20843 20868-20870 21032- 
21045 21 170 21326-21333 21351-21354 21554-21556 
21924 22037-22039 22087-22088 22101-22107 22169- 
22170 22277-22283 22381-22382 22434-22435 23543- 
23544 23827-23835 23893-23902 23941-23956 24062- 
24091 25319-25321 25340-25341 25410-25413 26412- 
26413 26469-26470 26879 27288-27290 27510-27511 
27819-27820 27865-27868 27989-27990 28286 29718- 
29721 


lung, 
fibroblast 


Stratagen 

e 


LFBOOl 


156 180-181 197-200 227-230 302 324-325 329-330 332 
368-371 395 524-525 528 576-578 716-717 845-848919- 
922 969-971 1004-1005 1097-1098 1235-1237 1269-1272 
1307 1453-1454 1705-1714 1866-1872 1975-1976 1986- 
1 987 2072 2222-2226 223 1 -2232 2272-2274 2299 2923- 
2924 3078-3079 3090 3550-3554 3939-3943 4 1 60-4 1 62 
4686-4689 4865-4867 5057-5059 5335-5336 5802 5939- 
5941 6081-6082 6533-6535 6585-6592 6856-6858 7209- 
7212 7258-7263 7536-7541 7648-7653 7771 7784-7786 
7795-7797 7972-7975 7990-7992 8117-8121 8137-8141 
821 1-8213 8349-8350 8363-8364 8370 8497-8499 8601- 
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BNSDOCID: <W0 0175067A3JA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Librar>' 
Name 


SEQ ID NOS: 








8603 8698-8700 8760-8761 8982-8983 8997 9013-9017 
9072-9074 9306-93 1 1 9443 9460 9475-9476 9487-9488 
9506-9509 953 1 -9534 96 1 7-9626 9659 9757-9758 9826 
9851-9852 9873 9981-9983 10273-10277 10306 10498- 
10503 10520-10522 10903 10980-10985 1 1476-1 1478 
11538-11540 11546 11609 11674-11678 11696 11731- 
11734 11739-11740 11766-11768 11803-11804 11835- 
1 1836 1 1912-1 1914 12283-12284 12486-12518 12545- 
12546 12555-12559 12615-12618 12637 12642-12644 
12760-12762 12977-12981 13592-13595 13645-13659 
14058-14059 14270-14273 14607-14609 14663-14665 
14684-14685 14714-14717 14784 15093-15095 15290- 
15291 15302-15303 15548-15550 15568-15575 15855- 
15857 16006-16015 16168-16171 16237 16301 16360- 
16361 16370 16576-16577 16636-16637 16851-16853 
16873-16874 16934-16937 17330-17332 17335-17339 
17455-17456 17491-17492 18015-18016 18029-18030 
18061 18097-18134 18423-18425 18492-18494 18516- 
18518 18536-18537 18682-18688 18719-18722 18750- 
18756 18759-18760 18796-18807 18811-18813 18825- 
18828 18857-18880 18882-18888 18936-18939 18941 
18955-18959 18975 18989-18990 18996 19001-19009 
19011-19012 19057-19058 19062-19065 19081-19083 
19096-19101 19213-19220 19251-19252 19254-19255 
19266-19267 19273 19316-19317 19345-19349 19362- 
19364 19370 19373-19374 19385-1938919395-19400 
19442-19445 19503 19530-19533 19598-19601 19625 
19709-19710 19756 19813 19819-19822 19921-19925 
19939 19969-19971 20044-20063 20106-20110 20130 
201 46-20 1 48 20 1 80-20 1 88 20243 20253 20257-20262 
20288 20300-20304 20345-20348 20360 20421-20424 
20469-20471 20485-20490 20542-20545 20563-20568 
20575-20578 20629-20630 20698-20709 20718-20725 
20733-20734 20747-20751 20758-20767 20788-20791 
20836-20843 20863 20879-20880 20897-20900 20929- 
20932 20938-20942 20973-20976 20985-20988 21027- 
21031 21060-21061 21101-21104 21149-21151 21197- 
21198 21236 21272-2128021351-2135221361-21374 
21451-21453 21744-21747 21917-21921 21951-21954 
2 1 978 22003-22006 22 1 4 1 -22 1 43 22 1 60 22 1 87-22 1 92 
22261-22264 22271-22276 22284-22289 223 14-223 1 7 
22343-22346 22349-22350 22358-22359 22365-22371 
22373 22495 22534-22539 22632-22636 22644-2265 1 
22663-22664 22797-22800 22843-22845 22854-22856 
22899-22906 22955-22957 22974-22979 23046-23050 
23063 23066-23067 23070 23141 23218-23222 23249 
23358-23360 23386-23390 23409-2341 1 23486 23515- 
23518 23700-23701 23704 23726-23730 23760-23763 
23806-23809 24 1 26-24 1 29 25085-25090 25096-25 1 00 
25334-25335 25368-25372 26024-26028 26209-26213 
262 1 7-262 1 8 26248-2625 1 26285-26290 26596-2660 1 
26737 26748-26756 26843 26876-26879 26980-26984 
27052 27067-27070 27203-27205 27247-27251 27283- 
27287 27379-27380 27522-27539 27636-27639 27662- 
27672 27861-27864 27896-27927 28099-28100 28108- 
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ENSDOCID: <WO 0175067A3JA> 



wo 01/075067 




PCT/i:S01/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEO IB NOS: 








28121 28142-28145 28315-28316 28361-28362 28424 
28430-28434 28573-28578 29225-29231 29250-29252 

29278-29283 29309-29314 29328-29337 29339-29340 
29358 29940-29953 29960-29961 29964-29968 30141- 
30142 30150-30156 30233-30235 30361-30368 


lung tumor 


Invitroge 
n 


LGT002 


35-38 51-52 87-94 105 136-138 158-159 167 192 197-200 
216 227-230 255-256 260 329-330 333-335 360-361 373- 
374 398-399 406-407 419-420 425-427 524-525 528 534- 
535 543-545 549 553-554 560-561 619-620 631-633 635 
667-668 694-695 697-699 706-707 716-717 777-778 783- 
790 792-795 847-848 852-855 901-904 912-913 919-922 
964 981-985 1001-1005 1035-1037 1044-1045 1047 
1097-1098 1 123-1127 1158-1161 1203-1204 1235-1237 
1263-1265 1273-1279 1289 1304 1312-1313 1322-1344 
1346-1347 1349-1354 I4I4-I417 1432-1435 1440-1447 
1467-1469 1474 1499 1569-1570 1667-1668 1678-1680 
1692-1693 1705-1714 1721-1722 1792-1794 1879-1880 
1912-1913 1925-1927 1941-1946 1949-1950 1956-1960 
2015-2018 2058-2061 2259-2266 2306 2431 2440-2444 
2457-2459 2471-2474 2513 2570-2574 2599-2603 2663- 
2665 2675-2678 2702-2705 2745 2780 2871-2876 2934- 
2935 2939-2944 2951-2955 2975-2977 3006-3008 3037- 
3038 3090 3112 3255-3259 3306-3308 3316-332 1 3334- 
3340 3374-3377 3433 3466 3472-3473 3477-3478 3555- 
3558 3561 3676 3686 3729-3730 3789-3794 3817 3827- 
3829 3832 3840-3852 3873-3875 3998-4002 4053-4054 
4134-41364151-4155 4158-4162 4215-4216 4220 4273- 
4274 4340-4341 4386-4387 4402-4403 4469-44704489- 
4493 4531-4533 4542 4562-4568 4581-4582 4620 4623- 
4643 4757-4758 4785-4789 4795-4811 4813-4815 4824 
4845-4851 4857-4861 4891-4896 4967-4968 4980-4981 
4984-4985 5109-5115 5127-5128 5152-5153 5192 5253- 
5266 5335-5341 5364 5532-5533 5557-5560 5572-5573 
5581-5583 5658 5695-5698 5703-5708 5717-5718 5731- 
5742 5766-5767 5802 5805-5807 5827-5828 5919-5921 
5928 5943-5945 5973-5975 5980-5984 5986-5988 6163- 
6168 6223-6225 6330-6334 6403-6404 6406-64 1 0 6533- 
6535 6625-6626 6630-6637 6775-6778 6879-6881 6883 
6932-6938 7209-7212 7216-7219 7256-7257 7285-7293 
7296-7298 7302-7303 7374 7604-7605 761 1-7612 7620- 
7621 7624-7629 7640-7642 7671-7673 7678-7689 7701- 
7703 7726-7728 7745-7751 7778-7786 7794-7797 7802- 
7804 7806-7808 7815-7818 7902-7905 7924-7925 7972- 
7975 7977-7985 7988 7993-7994 8002 8008-8009 8025- 
8026 8041-8042 8046 8059-8063 8074-8076 8079 8084- 
8085 8090-8093 8098-8105 8107-8108 81 13-81 14 8117- 
8121 8129-81368142-8144 8162 8178-8181 8184-8185 
8187-8200 821 1-8213 8216-8218 8242-8246 8253-8257 
8271-8273 8313-8314 8323-8325 8339-8342 8349-8360 
8363-8364 8368-8369 8371-8374 8430-8433 8449-8454 
8497-8499 8502-8503 8510-8518 8534-8535 8588-8597 
8607-8609 8612-8616 8688-8690 8698-8700 8768-8779 
9013-9017 9028 9037 9063-9068 9072-9074 9196-9200 
9266 9306-93 1 1 9337-9338 9375-9376 9382 9391-9392 
9444 9454-9460 9475-9476 9510-951 8 9522-9525 9529- 
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BNSDOCID: <WO 01 75067 A3JA> 



wo 01/075067 



PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SILQ ID NOS: 








9531 9535-9537 955F; 9563-9566 9584 9590-9592 9603- 
9604 9609-9610 96 1 7-9626 9676 9728 9735-9742 9757- 
9758 9763-9769 979 1 9829-9832 984 1 -9842 9848-9850 
9857-9861 9874-9895 9899-9901 9923-9924 9954-9955 
9965-10010 10161-10172 10175-10196 10263-10264 
10273-10274 10277 10279-10280 10306 10326-10328 
10451-10457 10480-10482 10490 10498-10503 10506- 
10507 10516-10518 10539-10542 10592-10594 10603- 
10608 10612-10614 10638-10644 10873-10875 10877- 
10878 10895-10898 10929-10930 10936-10938 10953 
10976-10978 10980-10985 11010 11066-11068 11123- 
11124 11135 11143 11212-11216 11252-11273 11295- 
1 1296 1 1300-1 1301 1 1306-1 1307 1 1339-1 1344 1 1359- 
11369 11405-11407 11419-11422 11431-11432 11460- 
1 1466 1 1476-1 1478 1 1493-1 1494 1 1499-1 1504 1 1538- 
11540 11584-11585 11644-11648 1 1651-11655 11660- 
11661 11711-11712 1 1731-11734 11765 11769-11771 
11835-11836 11840 11873-11875 11886-11889 11937- 
1 1938 12040-12041 12045-12056 12140 12150-12151 
12186-12191 12329-12332 12335 12374-12377 12398- 
12401 12468-12471 12477 12486-12518 12545-12546 
12565-12568 12571-12572 12590-12592 12637 12666- 
12667 12673-12683 12698-12699 12720-12722 12755- 
12762 12785-12787 12829-12830 12832-12834 12872- 
12881 12943 12965-12967 12978-12981 12997-12999 
13077-13079 13540-13542 13563-13564 13576-13579 
13585-13588 13592-13595 13598-13600 13603-13605 
13627-13628 13632-13633 13638-13641 13873-13875 
13918-13919 13925-13926 13931-13933 13998-14004 
14044-14045 14054-14056 14058-14059 14137-14138 
14166-14172 14209-14226 14236-14238 14299-14305 
14355-14356 14390 14498-14501 14546-14549 14645- 
14648 14718-14720 14784 14789-14791 14809 14999- 
15001 15019-15069 15093-15096 15142-15150 15182- 
15183 15187-15189 15195-15196 15233-15236 15243- 
15248 15257-15259 15290-15291 15321-15328 15332- 
15335 15392.-15396 15406-15407 15412-15414 15454- 
15456 15496-15525 15536-15537 15545-15546 15561- 
15562 15576-15577 15586 15588-15589 1 5600-15601 
15623-15626 15631-15632 15855-15857 15869-15870 
15880 15884-15885 15961-15963 15983-15984 15988- 
15990 16041-16046 16141-16143 16145-16146 16174- 
16176 16365-16366 16403-16407 16451-16452 16470- 
16472 16479-16481 16508-16511 16545 16558-16562 
16576-16577 16602-16611 16623 16636-16637 16652- 
16655 16661 16672-16674 16716-16723 16730-16733 
16802-16803 16828-16831 16851-16858 16894-16896 
16910 16934-16937 16942 17058-17064 17104 17114 
17119 17127-17132 17145-17146 17153-17154 17235- 
17237 17330-17332 17335-17339 17454 17857-17861 
17930-17931 17958-17962 18015-18016 18029-18030 

1 o*^ -T 1 1 O^T^ lOT?^ ICJ*?"? lOyll^ lO/IOT IC/f^C 

18271-18272 183/6-loj// le4l2-lo4l6 ia4iJi-lo4zj 
18495-18501 18516-18518 18527 18579-18581 18633- 
18637 18644-18650 18655-18658 18668-18670 18673- 
18677 18680-18681 18691-18693 18717-18726 18730- 
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origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








18732 18745-18758 18761 18773-18789 18796 18802- 
18804 18806-18807 18825-18828 18839-18853 18855 
18857-18880 18882-18888 18894-18905 18923-18935 
18944-18945 18964-18969 18975-18977 18993-18996 
19005-19009 19012 19045-19053 19057-19065 19074- 
19080 19084-19085 19134 19138-19140 19142-19148 
19153 19224 19273 19283-19294 19298-19300 19302- 
19303 19306-19307 19316-19317 19350-19354 19362- 
19364 19370 19380-19384 19387-19402 19415-19417 
19422-19434 19441-19444 19454-19455 19458-19460 
19488-19493 19503 19514 19526-19529 19532-19533 
19560-19562 19564-19573 19598-19601 19608 19617- 
19619 19627 19667-19668 19670-19678 19693 19727- 
19751 19759-19763 19772 19814-19815 19819-19822 
19855-19856 19921-19925 19933-19938 19943-19946 
19950 19953-19957 19965-19967 19972-19980 20015- 
20017 20026-20027 20029-20043 20048-20052 20069- 
20071 20087-20094 20099-20102 201 1 1-201 12 20122- 
20 1 27 20 1 3 1 -20 1 32 20 1 37-20 1 50 20 157-20 1 60 201 65- 
20 1 66 20 1 72-201 79 20200-202 1 8 20235-20240 20244- 
20249 20253 20271-20280 20286-20287 20289 20317- 
20320 20328-20330 20336-20338 20345-20348 20361 
20366-20374 20393-20405 20414 20418-2042020432- 
20446 20456-20479 20485-20490 20497-20498 20501- 
20503 20510-20523 20548-20557 20559-20567 20575- 
20578 20607-20612 20614-20619 20621-20628 20646- 
20652 20676-20681 20683-20685 20698-20707 20718- 
20725 20727-20734 20747-20751 20753 20758-20766 
20789-20791 20806-20812 20816-20818 20822-20854 
20858-20870 20885-20887 20890-20900 20922-20928 
20938-20943 20952-20954 20957-20988 20999-21008 
21032-21045 21060-21066 21072-21075 21 1 12-21 1 14 
21122-21127 21133-21135 21149-21151 21157-21169 
21 194-21 198 21225-2122621233-21235 21241-21252 
21256-21271 21277-21294 21334 21351-21355 21359- 
21360 21377-21397 21410-21414 2 1428-21433 21447- 
2145021 467-2 1 469 2 1 4 80-2 1 482 2 1 485-2 1 491 .2 1 5 1 6- 
2152821 647-2 1 655 2 1 7 1 2-2 1 724 2 1 744-2 1 747 2 1 88 1 - 
2188521 892-2 1 894 2 1 905-2 1 9 1 2 2 1 925-2 1 935 2 1 955- 
2 1 957 2 1 962-2 1 966 2 1 978 2 1 995-22029 22047 22056- 
22059 22062-22069 22074-22076 22084-22086 22090- 
22091 22141-22143 22160-22168 22187-22194 22208- 
2221 1 22250 22253-22255 22261-22289 22300-22308 
223 1 0-223 1 7 22323-22328 22333-22350 22357 22373 
22405-22410 22440-22448 22455-22465 22495 22531- 
22539 22607-22609 22622-22628 22634-22636 22644- 
2265 1 22653-22654 2266 1 -22662 2267 1 -22674 22690 
22696-22697 22700-22701 22741-22742 22760-22764 
22794-22796 228 1 0-228 1 6 22838-22849 22852-22853 
22887-22891 22923-22938 22948-22950 22952-22954 
22977-22986 22991-22994 22999-23006 23046-23050 
23059-23060 23070-23071 23074-23076 23098-23101 
23 1 25-23 136 231 38-23 1 40 23206-23209 232 1 2-232 1 5 
23223-23228 23247 23252-23256 23261-23263 23328 
23343-23344 23382-23390 23402-2341 1 23419 23433 
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Tissue 
origin 


RNA 
Source 


Library' 
Name 


SEQ ID NOS: 








23439-23450 23473-23474 23486-23487 23489-23490 
23492-23493 23512-23513 23526-23531 23543-23544 
23555-23565 23675-23681 23690 23704 23726-23730 
23760-23763 23770 23806-23809 23827-23833 23838- 
23842 23871-23875 23878-23880 23890-23892 2394 1- 
23956 23990-23992 23999-24001 24021-24024 24029- 
24033 24056 241 16 24665 24772-24774 25017-25026 
25293-25297 25306 25309-253 1 0 253 1 5 253 19-25321 
25334-25335 25340-25341 25355-25358 25368-25369 
25373-25377 25383-25401 254 1 0-254 1 3 25966-25968 
26024-26028 26196-26199 26205-26206 26235-26239 
26248-26252 26260 26270-26279 26292-26293 26305- 
26306 26327 26337 26341-26344 26361-26365 26421- 
26422 2643 1 26469-26470 26479-26546 26556 26559- 
26560 26596-26601 26607-26609 26657-26659 26681- 
26683 26737 26748-26756 26776-26781 26806 26813 
26843-26845 26860-26862 26873-26879 27039 27067- 
27070 27074-27079 271 00-27 1 02 27 1 50-27 1 5 1 27 1 73- 
27 1 74 27206 27209-272 13 2721 6-272 1 8 27269-27270 
27275-27276 27280 27283-27287 27304-27305 27354- 
27357 27439-27444 27501-27507 27544-27545 27548- 
27549 27562-27563 27600-27601 27636-27641 27649- 
27654 27662-27672 27700-27701 27714-27717 27726- 
27728 27750-27756 27814-278 1 8 27845-27852 2786 1- 
27864 27888-27889 27896-27927 27989-27990 27992- 
27994 28045-28047 28050-28059 28095-28096 28099- 
28100 28105-28121 28133-28137 28142-28147 28161 
28169-28203 28255-28261 28290-28292 2831 1-28313 
283 1 5-283 1 6 28424 28426-28428 28573-28578 29250- 
29252 29278-29283 29328-29337 29339-29340 29354- 
29358 29406-294 1 7 29508-295 1 8 29529-295^4 29594- 
29604 29655-29659 29718-29721 29938-29953 30085- 
30087 30 1 4 1 -301 42 30 1 95-30 1 99 30224-30232 30240- 
30250 30361-30368 


lymphocyt 
es 


ATCC 


LPCOOl 


310-314 332 360-361 373-374 464-465 506 576-578 792- 
795 912 934-935 1123-1127 1273-1279 1334 1432-1435 
1470 1667-1668 1705-1714 1721-1722 1971-1974 2015- 
201 8 2086-2087 2234-2235 2275-2276 2389 2396-2400 
2570-2574 2599-2603 2923-2924 2988-2989 2993 3001 
3006-3008 3078-3079 3110-3111 3244 3326-3331 3441- 
3442 3508-3510 3781-3784 3860 3878 3913-3915 3^39- 
3941 4137-41394151-4155 4203 4221-4238 4255 4343- 
4346 453 1 -4533 475 1 -4755 489 1 -4896 497 1 -4974 5057- 
5059 5082 5186 5269-5271 5525-5526 5530-5533 5717- 
5718 5943-5945 5980-5984 6081-6082 6769-6778 7368- 
7369 7447-7449 7536-7541 7561-7562 7580-7597 7609 
7630-7636 7671-7673 7678-7687 7693-7694 7726-7727 
7734-7736 7742-7743 7778-7783 7794 7806-7808 7906- 
7912 7924-7925 8002 8084-8085 8203 821 1-8213 8247- 
8249 8342 8349-8350 8368-8369 8383-8389 8453-8454 
8512-8513 8537-8538 8607-8609 8688-8690 8736-8737 
fi7<;B RT*;© R7fi9.R766 8768-8770 8914-8916 9037 9264- 
9265 9408-94 1 4 9427-9428 9460 9506-9509 95 1 7-95 1 8 
9526-953 1 9535-9537 9676 9735-9738 9763-9767 981 5- 
9820 9828 9851-9852 9909-9912 9916-9920 9962-9964 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








9986-9988 10033-10037 10146-10163 10167-10172 
10197-10252 10306 10311 10516-10519 10533-10534 
10551-10554 10595-10599 10870-10872 10895-10898 
10904-10905 10913-10914 10936-10937 10980-10985 
11042-11044 11123-11124 11135 11159 11406-11407 
1 1431-1 1432 1 1468-1 1472 1 1493-1 1494 1 1554 1 1603- 
11606 11766-11768 11878-11879 12006-12013 12050- 
12056 12150-12151 12439-12440 12470-12471 12475- 
12476 12555-12559 12565-12568 12615-12618 12637 
12642-12644 12673-12675 12723 12805-12806 12823- 
12830 12835-12867 12872-12881 12977-12981 13576- 
13579 13598-13600 13632-13633 13638-13641 13922- 
13924 13927-13929 13954-13956 14304-14305 14346 
14604 14785-14786 14800 14802-14808 15070 15141 
15151-15157 15233-15236 15250-15251 15305 15326- 
15328 15408-15411 15460-15461 15545-15546 15623- 
15632 15869-15870 15890-15895 16174-16176 16226- 
16227 16284-16289 16614-16615 16628-16631 16649- 
16651 16730-16733 16851-16853 17105-17106 17153- 
17154 17380-17395 17398 17677-17681 17924-17926 
18015-18016 18412-18420 18492-18494 18516-18518 
18527 18659-18660 18730-18732 18745-18756 18761 
18773-18777 18796 18802-18804 18822-18828 18842- 
18845 18897-18898 18925-18933 18964-18969 18976- 
18977 19029-19035 19055 19059-19061 19081-19083 
19154-19155 19213-19220 19251-19252 19306-19307 
19316-19317 19351-19354 19370 19415-19417 19441 
19484-19486 19512-19513 19548-19553 19604-19607 
19659-19661 19663-19666 19670-19671 19688 19698 
19706-19708 19768-19771 19813-19815 19933-19939 
19943-19946 19953-19963 19965-19967 19969-19980 
19995-20014 20029-20043 20048-20052 20106-201 10 
20137-20148 20161-20164 20172-20179 20182-20188 
20208-202 14 20229-20230 20265-20270 20289 20299 
20349-20354 20366-20368 20427-20431 20441-20446 
20485-20494 20497-20500 20524-20535 20542-20545 
20602-20606 20614-20615 20631-20634 20641 20646- 
20652 20683-20685 20698-20707 20718-20725 20727- 
20734 20792-20797 20806-20812 20824-20835 20885- 
20887 20890-20900 20927-20928 20938-20942 20952- 
20954 20963-20972 20977-20984 21027-21031 21062- 
2 1 068 2 1 076-2 1 087 2 1 097-2 11 00 2 1 1 05-2 M 1 1 2 1 1 45- 
21156 21 170-21 175 21 194-21207 2121 1-21212 21233- 
21235 2 124 1-21247 2 1277-21 280 21 284-21294 21 301- 
2 1 303 2 1 458-2 1 46 1 2 1 463-2 1 465 2 1 480-2 1 482 2 1 495- 
2 1 500 2 1 9 1 7-2 1 92 1 2 1 924 2 1 962-2 1 966 2 1 973-2 1 974 
2 1 983-2 1 987 22000-22002 22007-220 1 5 220 1 9 22077- 
22079 22 092-22094 22 1 1 7-22 1 1 9 22 1 6 1 -22 1 68 22 1 87- 
22194 22208-2221 1 22218-22224 22253-22255 22284- 
22289 223 14-223 1 7 223 1 9-22322 22336-22346 22399- 
22408 22440-22448 22495 22607-22609 22634-22636 
22661-22662 22700-22701 22707 22823-22827 22835- 
22837 22861-22868 22941-22947 23022-23025 23046 
23064-23065 23070 231 25-23 1 36 23206-23209 232 1 2- 
23215 23242-23244 23261-23262 23264-23278 23356- 
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origin 


RNA 
Source 


Library 
Name 


SEQ ]D NOS: 








23357 23379-23381 23392-23395 23400-23401 23494 
23508-23509 23555-23565 23731-23736 23762-23763 
23841-23842 23845-23848 23883-23892 23906-23910 
24014-24018 24056 24772-24774 25213-25219 25293- 
25297 25309-25310 25323-25325 25331-25333 25336- 
25337 25340-25341 25347-25354 25436-25440 25598- 
25603 26280 26307-26309 26341-26344 26373-26374 
26603 26684 26691-26694 26843 26860-26862 26873- 
26875 26879 26893-26895 27074-27077 27218 27304- 
27305 275 1 0-275 1 1 27544-27545 27550 27564 27640- 
27641 27767-27768 27814-27815 27819-27820 27970 
27989-27990 28097-28098 28133-28137 28286 28315- 
28349 28365-28370 28424 28426-28428 28468-28484 
2851 1-28513 29328-29331 29339-29340 29343-29345 
29370 29427-29431 29594-29604 29718-29721 29940- 
29953 30085-30087 30 1 30-30 1 34 30 1 95-30 1 99 30205 
30361-30368 


leukocyte 


GIBCO 


LUCOOl 


10-14 42-44 51-52 112 156 164 167 170-171 177-178 
180-181 197-200 202-203 206-21 1 221 227-230 255-256 
259 282-284 289-292 3 19-327 329-330 332-335 339 343- 
353 357-363 366-367 372-374 395 398-399 414-420 425- 
427 464-465 505-506 509-5)9 522-525 527-528 534-535 
540-542 546-547 549 576-578 591-593 626-630 635 656 
667-668 706-707 758-759 785-786 792-795 825 847-848 
852-855 880-882 901-904 912-913 919-922 934-935 945- 
946 981-985 1001-1003 1005 1028 1044-1045 1047 
1065-1066 1101-1103 1109-1 1 10 1 123-1 127 1 153-1 155 
1169-1179 1203-1204 1235-1237 1246 1269-1282 1307 
1312-1313 1334 1346-1347 1431-1435 1453-1454 1467- 
1470 1474 1476-1478 1499 1569-1573 1667-1668 1705- 
1714 1721-1722 1770 1777 1792-1794 1860 1879-1880 
1887-1889 1912-1913 1967 1980-1982 1986-1987 2015- 
201 8 2023-2034 2052-2054 2062 2072 2086-2087 2202- 
2203 2222-2226 2267-2269 2272-2276 2383-2388 2437 
2460-2461 2471-2474 2540-2541 2599-2603 2656-2658 
2780 2806 2846 2874-2876 2905 291 8-29 19 2923-2924 
2934-2935 2951-2955 2983-2986 2988-2989 2993-3010 
3014-3019 3026-3033 3 1 05-3 1 08 3 144-3 1 46 3205-3207 
3241 3244 3255-3259 3265 3274-3277 3290 3306-3308 
3310-3311 3326-3331 3352 3355-3356 3365 3374-3378 
342 1-3422 3433 3477-3478 3507-35 1 0 35 1 2-3520 3550- 
3558 3649-3653 3681-3682 3693 3729-3730 3741-3753 
3760-3762 3768-3769 3781-3784 3834-3835 3840-3852 
3873-3875 3949-3953 4091-4095 41 19-41204137-4139 
4141-4143 4160-4162 4200-4203 4209-421042554266- 
4274 4367-4368 4386-4390 4486-4487 4489-4493 453 1- 
4533 4555-4556 4562-4576 4581-4582 4612-4614 4640- 
4643 4666 4692-4694 47 1 2-47 1 3 4720-4727 4785-4789 
4833-4836 4857-4861 4971-4974 4980-4981 5057-5059 
5082 5092-5094 51 19-5120 5192 5253-5266 5269-5271 
5285-5287 5335-5336 5480-5484 5499-5501 5510 5522 

CCOC CC^£ CCC-7 CC^A C C C CT2 CCOn CCOA C'7f\f\ 

5525-55^6 5557-5560 35 II-od li 557y-5i>o0 5700 5/66- 
5767 5802 5805-5807 5823 5846 5910-5921 5932-5936 
5946 5973-5975 5980-5984 6103-6104 6106-6109 6135- 
613661 54-6 1 59 6 1 75 633 1 -6336 6388 6395 6400 6403- 
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origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








6404 6450-645 1 65 1 6-65 1 9 6523-6526 6533-6535 6542- 
6543 6551-6567 6585-6592 6638-6639 6772-6774 6791- 
6794 6879-6881 6898-6899 6932-6938 7209-7212 7216- 
7219 7245-7248 7252-7255 7258-7263 7267-7268 7296- 
7298 7355-7357 7447-7449 7481 7536-7541 7556-7559 
7580-7605 7608-7609 761 1-7612 7615-7617 7620-7621 
7630-7636 7660-7665 7671-7689 7693-7694 7701-7703 
7729 7737-7743 7745-7751 7757-7759 7771 7778-7786 
7789-7797 7802-7804 7815-7818 7822 7890 7898-7900 
7904-7912 7921-7925 7957 7972-7975 7984-7985 7988 
7990-7992 8010-8012 8049-8056 8059-8063 8098-8104 
81 13-8114 8132-8144 8157-81598178-8181 8184-8185 
8 1 87-8200 82 1 1 -82 1 3 8247-8248 8253-8257 827 1 -8273 
8297-8300 8342 8349-8350 8365-8366 8368-8370 8409- 
8414 8416-8425 8430-8452 8461-8464 8487-8488 8502- 
8503 8506 8509 8512-8513 8537-8542 8607-8609 8612- 
8616 8688-8690 8698-8700 8741-8750 8754-8757 8760- 
8766 8917-8918 8986-8991 8998-9008 9018-9020 9031- 
9036 9043-9045 9063-9067 9072-9074 9196-9200 9306- 
9311 9321-9323 9337-9338 9380-9381 9406-9407 9445 
9456-9458 9475-9476 9487-9488 95 1 0-95 1 8 9522-9534 
9561-9562 9584 9617-9626 9659 9664-9665 9726-9727 
9729-9731 9739-9744 9763-9767 9782-9783 9792-9793 
9808-9812 9826 9828-9832 9851-9852 9854-9855 9857- 
9861 9874-9895 9898-9908 9916-9920 9923-9924 9927- 
9935 9956-9957 9965-9992 9997-10009 10017-10019 
10025-10026 10161-10163 10167-10172 10268-10274 
10277 10306 10311 10320-10323 10326-10328 10449- 
10457 10484-10487 10498-10503 10508-10512 10520- 
10522 10531-10532 10543-10549 10551-10554 10588- 
10594 10603-10606 10615-10623 10627-10630 10638- 
10644 10873-10875 10891-10893 10895-10900 10904- 
10906 10913-10914 10938 10953 10972 11071-1 1075 
11081 11086-11115 11123-11124 11135 11208-11209 
1 1226-11227 11295-11296 11302-11303 11306-1 1311 
11314-11315 11317 11332-11333 1 1339-1 1350 1 1359- 
11369 11372-1139611406-11407 11423-11426 11431- 
11432 11467-11474 1 1476-1 1478 1 1544-1 1546 11561- 
11562 11582-11583 11609 1 1640-11650 11660-11661 
11669-11671 11674-11678 11696 11711-11712 11731- 
11734 11739-11740 11780-11782 11803-11804 11811- 
1 1832 11835-11836 11840 11842 11873-11875 12023- 
12026 12040-12041 12050-12056 12121-12126 12133- 
12137 12140 12150-12169 12186-12196 12202-12205 
12258-12262 12280-12282 12336 12361-12362 12374- 
12377 12398-12401 12421 12446-12450 12455-12459 
12470-12471 12475-12476 12519-12540 12545-12559 
12590-12592 12601-12614 12619-12622 12637 12642- 
12644 12646 12653-12658 12666-12667 12701-12705 
12723 12729 12755-12759 12785-12787 12796-12798 
12803-12806 12824-12827 12829-12830 12835-12843 
12872-12881 12978-12981 12997-12999 13077-13079 
13512 13556-13559 13565-13568 13571-13573 13592- 
13595 13598-13600 13603-13605 13609-13612 13638- 
13641 13645-13651 13754-13755 13796-13797 13898 
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origin 



RNA 
Source 



Library 
Name 



PCT/US0J/(I8631 



SEQ ID NOS: 



13918-13919 13925-13930 13954-13956 13994-13997 
14004 14044-14045 14054-14056 14105-14106 14137- 
14138 14173-14174 14209-14215 14228-14235 14264- 
14265 14283-14288 14304-14305 14346 I4355-I4369 
14546-14549 14557 14604 14607-14609 14650-14651 
14666-14668 14681-14682 14684-14685 14714-14717 
14784 14822-14838 14871-14874 15019-15024 15182- 
15183 15193-15200 15243-15248 15250-15251 15257 
15290- 1 52911 5305 15321-15324 15326-15328 15336- 
15340 15356-15359 15406-15407 15412-15414 15454- 
15456 15530-15531 15545-15547 15558-15560 15568- 
15572 15576-15577 15588-15589 15600-15601 15623- 
15626 15686-15687 15699-15700 15855-15857 15861- 
15862 15867-15868 15880 15888-15889 15988-15990 
16044-16046 16053-16058 16060-16061 16075-16079 
16082 16096-16097 16110-16112 16141-16143 16163- 
16164 16168-16171 16206-16208 16219-16220 16226- 
16227 16233-16235 16284-16295 16339-16341 16350- 
16353 16380 16434-16439 16443-16445 16451-16452 
16456-16469 16473-16478 16498-16500 16508-16511 
16536-16538 16545 16576-16577 16600 16609-16611 
16623 16636-16637 16642-16648 16652-16655 16675- 
16682 16686-16693 16704-16705 16752-16753 16828- 
16831 16833-16842 16851-16853 16860-16870 16878- 
16881 16894-16896 16911-16915 16934-16937 16974 
17024-17028 17046-17057 17082-17084 17105-17106 
17114 17117-17118 17160-17167 17264-17267 17286- 
17291 17330-17332 17335-17339 17454-17456 17791- 
17799 17857- i 7861 17924-17926 17930-17931 17958- 
17962 17969-17994 18015-18017 18029-18030 18055- 
18060 18097-18134 18136-18138 18371-18372 18400- 
18402 18407-18410 18412-18418 18421-18422 18490- 
18501 18516-18518 18527 18533-18534 18536-18537 
18583-18586 18617 18624-18628 18633-18637 18644- 
18650 18661-18662 18668-18677 18680-18681 18689- 
18693 18717-18726 18730-18732 18745-18769 18771- 
18776 18778-18780 18787-18789 18796-18813 18822- 
1882818839-18853 18856-18888 18893-18896 18899- 
18905 18908-18910 18925-18939 18946 18964-18969 
18975-18977 19001-19009 19018 19029-19035 19045- 
19053 19055 19062-19065 19068-19073 19081-19083- 
19090 19106-19118 19138-19140 19142-19148 19153 
1 9207- 1 92 1 0 1 92 1 3- 1 9220 1 9228- 1 9229 1 925 1 - 1 9252 
9257 19266-19267 19274 19283-19294 19306-19312 
9316-19317 19345-19360 19362-19364 19370 19372- 
19374 19380-19402 19407-19411 19413-19417 19422- 
19434 19438-19444 19454-19455 19461-19463 19502 
19512-19521 19530-19531 19560-1957319598-19601 
19604-19607 19617-19619 19627 19656-19657 19659- 
9661 19667-19668 19670-19673 19679-19687 19693 
9698-19699 19706-19708 19727-19748 19759-19763 
19800-19808 19813-19822 19915-19918 19921-19929 
19933-19946 19948-19949 19953-19963 19965-19980 
2001 5-200i 7 20026-20027 20029-20043 20048-20063 
20072-20079 20087-20094 20099-20 1 02 20 1 06-20 1 1 2 
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BNSDOCIO: <W0 017S067A3JA> 



WOOl/075067 ^ mm PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








20120 20122-20127 20130 20137-20148 20151-20154 
20 1 5 7-20 1 66 20 1 72-20 1 79 20 i 82-20 1 94 20200-202 1 4 
20231-20234 20241 20244-20249 20257-20262 20265- 
20270 20274-20278 20281-20282 20286-20289 20299 
20328-20330 20345-20354 20360 20366-20368 20393- 
20405 20411 20414 20418-20451 20456-20468 20472- 
20474 20476-20503 20510-20520 20524-20535 20537- 
20541 20548-20553 20559-20568 20575-20578 20599- 
20606 20614-20619 20625-20628 20631-20634 20644- 
20652 20666-20674 20676-20680 20683-20687 20698- 
20707 20718-20734 20752-20753 20758-20767 20789- 
20797 20816-20821 20824-20849 20853-20863 20866- 
20870 20879-20884 20888-20889 20897-20900 20922- 
20932 20938-20943 20948-20949 20952-20954 20957- 
20976 20999-2 1 008 2 1 027-2 1 03 1 2 1 060-2 1 066 2 1 069- 
21087 21097-21 100 21 122-21 127 21 145-21 15 1 21 153- 
2 1 1 69 21 1 7 1 -2 1 1 74 2 1 1 76-2 1 1 80 2 1 1 94-2 1 1 98 2 1 202- 
2 1 207 2 1 225-2 1 226 2 1 233-2 1 235 2 1 24 1 -2 1 252 2 1 256- 
2 1 266 2 1 272-2 1 274 2 1 277-2 1280 21 284-2 1 294 2 1 297- 
21298 21301-21303 21334 21351-21355 21359-21360 
2 1 3 77-2 1 402 2 1 434-2 1 439 2 1 447-2 1 450 2 1 45 8-2 1 46 1 
21463-21465 21467-2146921480-21482 21485-21500 
2 1 529-2 1 530 2 1 554-2 1 556 21 587-2 1 655 2 1 729-2 1 733 
21744-21747 21881-21885 21891-21894 21915-21921 
2 1 924 2 1 955-2 1 968 2 1 973-2 1 974 2 1 978 2 1 983-2 1 987 
21995-22015 22019-22025 22042-22044 22056-22076 
22089 22092-22094 221 1 5-22 1 27 22 1 35-22 1 38 22 1 4 1 - 
22 1 43 22 1 58-22 1 64 22 1 87-22 1 92 22 1 95-22 1 98 22204- 
2221 1 22218-22226 22230 22246-22249 22253-22264 
22277-22302 22310-22328 22336-22346 22358-22359 
22365-22373 22377-22380 22383-22388 22399-22410 
22440-22448 22455-22465 22495 22531-22533 22571- 
22581 22607-22609 22634-22651 22653-22654 22661- 
22664 22690 22696-22697 22700-22701 22703-22707 
22726-22727 22732-22735 22760-22764 22794-22796 
22805-22816 22821-22827 22833-22837 22843-22849 
22852-22853 22875-22876 22881-22891 22904-22906 
22925-22938 22952-22957 22974-22977 22982-22986 
22991-22994 23007-23021 23046-23050 23059-23060 
23064-23065 23070-23071 23074-23076 23098-23101 
23 1 25-23 1 36 23 1 4 1 2320 1 -23202 23206-23209 232 1 2- 
23215 23218-23221 23236-2323 9 23242-23244 23249 
23251 23261-23262 23321-23327 23343-23344 23379- 
23390 23399 234 1 5-2341 8 23425-23427 23433 23438- 
23450 23473-23474 23486-23487 23489-2349023492- 
23493 23495-23496 23506-235 13 2351 5-235 1 8 23543- 
23544 23555-23565 23599 23673-23674 23682-23686 
23690 23704 23723-23730 23760-23761 23806-23809 
23827-23833 23856-23860 23878-23880 23890-23892 
23906-239 1 0 2394 1 -23956 23999-2400 1 240 1 4-240 1 8 
24021-24025 24035-24040 24056 241 16 24126-24129 
25085-25090 25289-25290 253 1 6-2532 1 25323-25325 
'>'ii-'A 'xin ^s^zin 9S^41 2S355-25358 25370-25377 
754 1 6-254 1 7 25436-25440 25598-25603 260 19-26028 
26196-26199 26205-26213 26237-26243 26252 26260 
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BNSDOCID: <W0 01 75067 A3JA> 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQIDNOS: 








26265-26266 26270-26283 26285-26290 26327-26328 
26337 26339-26344 26361-26365 26373-26374 26401- 
26402 26409-2641 1 26421-26423 26437-26439 26469- 
26470 26596-26601 26610-26612 26665-26666 26678- 
26684 26691-26694 26732-26735 26755-26756 26788- 
26789 26804-2680i5 26831 26835-26837 26842-26843 
26858-26862 26870-26881 26888-26890 26896 26980- 
26984 27040-27043 27052 27067-27070 27074-27077 
27091 27100-27102 27122-27126 27142-27146 27150- 
27 1 5 1 271 54-27 155 271 73-27 1 74 27 1 93-27200 27206 
27209-27213 27218 27233-27238 27269-27270 27283- 
27287 27299-27301 27304-27305 27354-27357 27379- 
27380 27444 27463-27466 27493-27495 27497-27507 
27510-2751 1 27520-27521 27544-27545 27572-27573 
27600-27606 27636-27641 27649-27654 27662-27672 
27674-27676 2771 8 27726-27739 27755-27756 27784- 
27788 278 1 4-278 1 5 278 1 9-27820 27825-27826 2786 1 - 
27864 27890-27892 27896-27927 27937 27970 27989- 
27990 27992-27994 28012-28017 28050-28059 28095- 
28100 28105-28121 28133-28137 28142-28145 28186 
282 1 9-28224 28286 283 1 5-283 1 6 2836 1 -28362 28424 
28426-28428 28430-28434 28533-28539 28573-28578 
291 17-29123 29157-29158 29265-29267 29272-29276 
29278-29283 29328-29337 29339-29340 29343-29345 
29364-29366 29432-29435 29508-295 1 8 29594-29604 
29746-29761 29872-29875 29938-29953 29960-29961 
30141-30142 30150-30156 30184-30188 30195-30199 
30236-30242 30361-30368 


leukocyte 


Clontech 


LUC003 


197-200 3 19-323 329-330 373-374 506 792-795 804-823 
934-935 1 1 36- 1 1 39 1 68 1 - 1 687 1 705- 1714 2066 2270- 
2274 2284-2298 3006-3008 3352 3834-3835 3998-4002 
4 1 60-4 1 62 4555-4556 4640-4643 5335-5336 59 1 9-592 1 
601 1-6021 6226-6234 6403-6404 6523-6526 6832-6850 
72 1 6-72 1 9 7657-7659 768 1 -7687 7745-7746 7757-7759 
7778-7783 7806-7808 8203 8453-8454 8457-8458 8497- 
8499 8543-8550 8612-8616 8760-8761 9037 9531 9857- 
9861 10277 10531-10532 10906 10965 11135 11431- 
11432 11475-11478 11607-11608 11731-11734 11805- 
11808 11835-11836 11947-11950 12565-12568 12651- 
12652 12699 12723 12785-12787 12869 13592-13595 
13638-13641 13957-13958 14261-14263 15025-15070 
15182-15183 15329-15331 15462-15463 15576-15577 
15581-15584 15699-15700 15880 15988-15990 16082 
16623 16642 16652 16730-16733 17286-17291 17335- 
17339 17454 17955 17958-17962 18015-18016 18029- 
18030 1 8411 18492-18494 1 8625-18626 1 8673-18677 
18691-18692 18717-18718 18771-18772 18789 18796 
18899-18903 18964-18969 18975 19005-19009 19018 
19049-19053 19062-19065 19153 19209-19212 19228- 
19229 19306-19307 19345-19350 19362 19370 19380- 
19384 19401-19402 19422-19431 19503 19693 19938 

tCkCtA'i \f\f\A£ tf\f\^f\ t r^rtOfx ^t\i\^Ci ^AA***^ '^/\AO"7 OAAAyl 

1 9943- 1 9946 1 9969- 1 9980 20029-2004^ 20087-20094 
20106-201 10 20122-20127 20182-20194 20265-20270 
20336-20338 20349-20354 20366-20368 20432-20440 
20472-20474 20485-20490 205 10 20547 20554-20557 
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wo ()]/() 75067 




PCT/US01/0S631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








20559-20562 206 1 6-206 1 9 2063 1 -20634 20676-20680 
20801-20805 20855-20862 20938-20942 20948-20949 
20957-20962 20977-20984 21067-21071 21 123-21 127 
21145-2114821 225-2 1 226 2 1 24 1 -2 1 247 2 1 277-2 1 280 
2 1 35 1 -2 1 352 2 1 377-2 1 397 2 1 467-2 1 469 2 1 647-2 1 655 
2 1 892-2 1 894 2 1 9 1 5-2 1 9 1 6 22003-22006 22077-22079 
22 1 0 1 -22 1 07 22 1 60 22 1 69-22 1 75 22 1 87-22 1 92 22250 
22253-22255 22303-22308 22343-22346 22366-22371 
22405-22408 22534-22539 2266 1 -22662 22690 22794- 
22796 22843-22845 22881-22886 22991-22994 23070 
23343-23344 23402-23408 23419 23439-23450 23488 
23495-23496 23508-2351 1 23856-23860 23882 23906- 
23910 24014-2401 8 26237-26239 26266 26284 26327 
26361-26365 26469-26470 26796-26798 26896 27052 
27074-27077 27193-27200 27218 27261-27265 27492 
27544-27545 27551-27554 27562-27563 27648-27654 
27989-27990 28142-28145 28263-28268 28424 28573- 
28578 29278-29283 29343-29345 30150-30156 


melanoma 
from cell 
line ATCC 
#CRL 
1424 


Clontech 


MEL004 


10-14 30 48-49 51-52 164 366 395 576-578 635 697-699 
716-717 785-786 798-803 832-836 967 1044-1045 1071 
1440-1447 1488-1489 1705-1714 1778-1779 1912-1913 
2275-2298 2306 2549 2692-2694 2699-2700 2950-2956 
2967-297 1 3078-3079 3 1 5 1 -3 1 54 3226-3228 3255-3259 
3336-3337 3738-3739 3856-3857 3949-3953 4515-4516 
4600-4601 4623-4639 4819-4823 5109-5115 5335-5336 
5569-5571 5802 5805-5807 5932-5936 5980-5984 6166- 
6168 6377 6491-6510 6814-6831 6857-6858 7536-7541 
7630-7636 7681-7687 7771 7778-7786 7794 7972-7975 
7995-7997 8145-8151 8301-8306 8332-8333 8380-8390 
8409-8414 8461-8464 8543-8550 8601-8603 8762-8766 
8998-9001 9040-9042 9068 9337-9338 9340-9342 9360- 
9361 9445 9529-9530 9659 9735-9738 9826 9828 9862- 
9868 9927-9928 9989-9992 10306 10449-10450 10488- 
10489 10508-10512 10520-10522 10615-10623 10876 
11158 11419-11422 11473-11474 11609 11731-11734 
11766-11768 11780-11782 11805-11808 11910-11911 
1 1921-1 1930 12127-12128 12140 12190-12191 12206- 
12208 12547-12554 12560-12561 12581-12582 12585- 
12588 12615-12618 12824-12827 12978-12981 13077- 
13079 13589-13591 13629-13631 13638-13641 13954- 
13956 14137-14138 14170-14172 14604 14607-14609 
14628-14635 14649 14681-14682 14694-14701 15222- 
15224 15290-15291 15329-15331 15358-15359 15412- 
15414 15576-15577 15699-15700 15863-15866 15881- 
15883 16075-16079 16121-16122 16135 16156 16623 
16642 16652 16683-16685 16704-16705 16860-16870 
17070-17073 17242 17297-17306 17330-17332 17454 
18015-18016 18097-18134 18405-18406 18411 18533- 
18534 18583-18584 18761 18777-18780 18789 18825- 
18828 18857-18880 18923-18924 18947-18950 18964- 
18969 18975 19045-19048 19055 19062-19065 19081- 
19083 19096-19101 19106-19118 19148 19253 19297 
19316-19317 19345-19350 19362 19370 19373-19374 
19385-19389 19422-19431 19442-19444 19515-19521 
19693 19709-19710 19727-19735 19768-19771 19804- 
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BNSDOCID: <WO 01 75067 A3JA> 



wo 01/075067 




PCT/USOl/0863] 



Tissue 
origin 


RNA 
Source 


Library' 
Name 


SEQ ID NOS: 








19808 19813-19815 19855-19856 19921-19925 19969- 
19980 20029-20043 20087-20094 20099-20102 20106- 
20 1 1 0 20 1 20 20 1 30 20 1 46-20 148 201 72-20 1 79 20235- 
20241 20265-20270 20289 20418-20431 20511-20513 
20537-2054 1 20607-206 1 2 20625-20628 20646-20648 
20688 20698-20707 20733-20734 20752-20753 20788- 
2079 1 208 1 6-208 1 8 20824-20826 20836-20843 20858- 
20862 20888-20889 20929-20932 20943 20948-20949 
20963-20972 20977-20984 2 1 005-2 1 008 2 1 024-2 1 025 
21062-21066 21069-21071 21076-2108721 149-21151 
2 1 202-2 1 207 2 1 275-2 1 280 2 1 446 2 1 554-2 1 556 21587- 
2 1 655 2 1 744-2 1 747 2 1 88 1 -2 1 885 2 1 892-2 1 894 2 1 903- 
2 1 904 2 1 922-2 1 923 2 1 95 1 -2 1 954 2 i 978 220 1 6-220 1 8 
22042-22044 22062-22073 22087-22088 221 17-221 19 
22 1 52-22 1 56 22 1 60 22 1 69-22 1 70 22 1 78-22 1 84 22 1 87- 
22 1 92 22 1 95-22 1 98 22225-22226 2223 1 -22235 2226 1 - 
22264 22271-22276 22300-22302 223 1 8 22343-22346 
22373 22434-22435 22495 22607-22609 22632-22633 
22637-22651 22661-22662 22700-22701 22707 22760- 
22762 22948-22950 22974-22976 23046-23050 23053- 
23055 23063 23138-23141 23206-23209 23220-23222 
23252-23256 23261-23262 23358-23360 23379-23385 
23392-23395 23433 23448-23450 23486 23682-23686 
23711-23719 23761 23798-23799 23827-23833 23893- 
23902 25331-25333 25374-25375 25583-25593 26209- 
26213 26316-26321 26327 26361-26365 26469-26470 
26596-26601 26860-26862 26980-26984 27035 27193- 
27200 27245-27246 27254-27260 27299-27301 27439- 
27440 27586-27587 27698-27699 27814-27815 27825- 
27826 27861-27864 27896-27927 27983-27985 28040- 
28041 28099-28100 28142-28145 28204-28209 28732- 
28742 29328-29337 29339-29340 29358 29427-29431 
29746-29761 30141-30142 


mammary 
gland 


Invitroge 
n 


MMGOOl 

/ 


167 170-171 180-181255-256 260 319-325 358-359 395 
398-399 406-407 419-420 425-427 461-465 534-535 582- 
584 604 619-620 706-707 754-757 776 785-786 826-827 
832-837 847-848 852-85.5 900-904 912 969-971 981-985 
1001-1004 1035-1037 1071 1078 1082-1085 1092-1094 
1097-1098 1123-1127 1131-1133 1196-1198 1242 1273- 
1279 1346-1347 1432-1435 1470 1478 1483 1486-1492 
1498-1499 1578-1585 1703-1719 1721-1726 1728-1731 
1 866- 1 872 1 902 1 925- 1 927 1 939- 1 940 1 96 1 - 1 967 1 980- 
1 982 20 1 5-20 1 8 2030 2055-2058 2284-2299 2306-2307 
2382-2388 2410-2413 2471-2474 2540-2541 2577-2584 
2599-2603 2663-2665 2675-2678 2776-2778 2820-2821 
2874-2876 2886-2887 2889-2891 2903-2904 2923-2924 
2934-2935 2951-2955 3078-3079 3205-3207 3261-3263 
3276-3277 33 12 3322-3323 3326-333 1 3374-3377 3452- 
3453 3459-3460 3477-3478 3483-3484 3507-3510 3512- 
3514 3526-3529 3531-3534 3550-3558 361 1 3649-3653 
3686-3691 3729-3730 3768-3769 3781-3784 3789-3794 

4 1 4 1 -4 1 43 4 1 60-4 1 62 4206-4208 4404-4405 45 1 5-45 1 6 
4526-4527 453 1-4533 4562-4573 4600-4601 4623-4639 
4644-4650 4686-4689 4785-4789 4795-4815 4857-4861 
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BNSDOCID: <WO 01 75067A3JA> 



wo 01/075<»67 



PCT/US(l]/0863] 



SEQ ID N0S: 



Tissue 
origin 



RNA 
Source 



Library 
Name 



4980-498 1 5050 5073 5 1 09-5 1 1 5 
5294 5335-5341 5371 5480-5482 
5581-5583 5594-5602 5695-5698 
5804 5829-5845 5899-5902 5919- 
5975 5980-5984 6085-6089 61 40- 
6185 6235-6237 6389-6392 6403- 
6489 6638-6639 6645 6650-6655 
7216-7219 7238-7240 7296-7301 
7535 7604-7605 7615-7617 7620- 
7696 7745-7751 7787-7788 7795- 
7896-7897 7902-7915 7921-7925 
7978-7985 7988 7990-7992 7994- 
8010-8012 8020 8071-8078 8084- 
8110 8113-8114 8129-8136 8152- 
8213 8227-8232 8247-8248 8253- 
8323-8325 8351-8364 8370 8383- 
8448 8461-8464 8502-8505 8509- 
8582 8607-8609 8689-8690 8760- 
8917-8933 8936-8938 8998-9001 
9028 9040-9045 9072-9074 9196- 
9311 9316 9337-9338 9340-9342 
9428 9456-9458 9472-9476 9506- 
9531 9563-9566 9585 9594-9602 
9665 9676 9726-9727 9733-9738 
9815-9820 9826 9828 9833-9834 
9864-9866 9874-9895 9899-9904 
9927-9935 9965-9983 9989-9992 
10161-10172 10254-10261 10263 
10278 10306 10311 10326-10328 
10482 10491-10493 10498-10503 
10549 10603-10606 10612-10614 
10639 10820-10821 10870-10872 
10889 10899-10900 10913-10918 
10938 10957-10958 10980-10985 
1 1022-11023 11032-11034 11081 
1 1350 1 1372-1 1396 1 1406-1 1407 
1 1432 1 1465-1 1466 11505-1 1506 
11545 11582-11608 11644-11648 
11712 11731-11734 11761-11763 
1 1808 11835-11836 1 1840 11843- 
11890-11891 1 1901-11905 11937- 
12131-12132 12140 12150-12151 
12196 1 2202- 1 2208 12241-12244 
12378-12397 12430-12431 12470- 
12637 12640 12646 12673-12675 
12723 12755-12759 12829-12830 
12997-12999 13505-13511 13552- 
13592-13595 13629-13631 13638- 
13753 13896-13897 13908-13910 
13926 13935-13936 13999-14004 
14059 14104 141 18-14122 14175- 
14199-14201 14205 14228-14235 
14346 14360-14369 14452-14453 
14626 14628-14635 14640-14642 
14668 14683 14714-14717 14784- 



51 17 5147-5148 5291- 
5530-5531 5572-5573 
5709 5717-5718 5803- 
5921 5960-5964 5973- 
6143 6166-6168 6184- 
6404 6450-6451 6488- 
6879-6881 7209-7212 
7374 7421-7423 7534- 
7621 7660-7665 7678- 
7804 7815-7818 7821 
7930-7932 7972-7975 
-7997 8002 8006-8007 
-8085 8090-8093 8106- 
-8159 8187-8200 8204- 
-8262 8310 8313-8314 
-8389 8404-8406 8434- 
-8515 8554-8555 8576- 
-8761 8771-8776 8869 
9007-9008 9013-9017 
■9200 9264-9265 9305- 
9366-9368 9382 9427- 
•9516 9522-9525 9529- 
9617-9626 9659 9664- 
9759-9767 9792-9795 
9841-9842 9857-9861 
9909-9912 9916-9920 
10011-10016 10032 
-10264 10268-10272 
10451-10453 10480- 
10519-10530 10543- 
10624-10626 10638- 
10881-10883 10886- 
10931-10933 10936- 
11006-11008 11010 
11217-11219 11345- 
11423-11426 11431- 
11538-11540 11 544- 
11660-11661 1 nu- 
ll 780- 11 782 11803- 
1 1859 11873-11875 
11950 12050-12057 
12175-12176 12190- 
12309-12311 12362 
12471 12480-12482 
12701-12706 12714- 
12872-12881 12943 
13555 13565-13566 
13641 13665 13752- 
13918-13919 13925- 
14044-14053 14058- 
14181 14192-14195 
14274-14280 14344- 
14546-14555 14604 
14650-14651 14666- 
14786 14789-14791 



205 



BNSDOCID: <WO 01 75067 A3JA> 



wo 01/075(167 




PCT/US0]/()8631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








14981-14983 15019-15024 15070 15096 15126-15129 
15182-15183 15187-15189 15218-15219 15222-15224 
15232-15236 15243-15248 15257-15259 15268-15270 
15290-15291 15294-15297 15326-15328 15341-15342 
15412-15414 15460-15461 15476-15478 15491-15495 
15568-15572 15587-15589 15661-15663 15679-15685 
15688-15694 15855-15857 15863-15868 15880 15896- 
15900 15908 15991-15996 16129-16132 16167 16174- 
16176 16233-16235 16359-16361 16365-16366 16388- 
16391 16395-16396 16438-16439 16470-16472 16479- 
16481 16496-16497 16545 16558-16562 16602-16608 
16619-16621 16623 16642-16648 16702-16703 16707- 
16708 16710-16712 16716-16723 16761-16767 16828- 
16831 16836-16842 16851-16858 16894-16896 16934- 
16937 17026-17028 17046-17057 17104 17238-17243 
17249-17250 17284-17285 17292-17306 17330-17332 
17335-17339 17394-17395 17454-17456 17791-17799 
17956-17962 18029-18037 18136-18138 18269-18270 
18371-18372 18376-18377 18412-18418 18516-18518 
18536-18537 18540 18579-18581 18585-18586 18624 
18644-18658 18668-18670 18673-18677 18717-18718 
18730-18732 18750-18758 18771-18772 18778-18780 
18787-18793 18796 18806-18807 18839-18853 18856 
18899-18903 18910 18925-18933 18947-18950 18955- 
18959 18975 18996 19005-19009 19012-19017 1901 9- 
19024 19055 19057-19061 19081-19083 19096-19101 
19151 19209-19220 19251-19252 19266-19267 19274 
19283-19296 19302-19303 19306-19312 19316-19317 
19345-19360 19362-19370 19375-19384 19390-19402 
19407-19411 19415-19417 19422-19434 19441-19444 
19458-19460 19464-19466 19484-19487 19494-19496 
19515-19521 19526-19529 19536 19567-19573 19586 
19598-19601 19617-19619 19627 19659-19661 19663- 
19668 19670-19673 19683-19687 19700-19705 19727- 
19751 19759-19767 19772 19800-19803 19809 19813- 
19818 19855-19856 19926-19929 19933-19946 19950 
19962-19963 19965-19967 19972-19981 20044-20047 
20066-20068 20099-20102 20120-20121 20128-20130 
20133-20154 20157-20164 20167-20171 20189-20194 
20200-20207 20231-20241 20244-20252 20257-20262 
20274-20280 20286-20287 20289-20296 20299 20305- 
20307 20321-20324 20328-20330 20339 20349-20354 
20361 20363-20368 20393-20400 20406-20407 20411- 
204 1 3 204 1 5-204 1 7 20432-20468 20472-20474 20485- 
20490 20501 20505-20509 20514-20535 20537-20541 
20546 20548-20557 20559-20574 20607-20612 20620 
20625-20628 20631-20634 20646-20671 20676-20681 
20686-20687 20698-20707 20727-20732 20752 20758- 
20766 20768-20791 20798-20800 20806-20812 20822- 
20843 20863 20868-20871 20879-20881 20885-20900 
20927-20928 20943 20948-20949 20952-20954 20957- 

2 1 026-2 1 045 2 1 060-2 1 066 2 1 072-2 1 075 2 1 1 22-2 1 1 27 
21 133-21 135 21 137-21 140 21 1 55-2 1 169 21 171-21 174 
21 176-21 180 21 197-21 198 21208-21210 21213-21215 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








2 1 223-2 1 226 2 1 236 2 1 248-2 1 252 2 1 263-2 1 266 2 1 272- 
2 1 274 2 1 284-2 1 294 2 1 297-2 1 298 2 1 30 1 -2 1 303 2 1 334 
21353-21354 2 J377-21 397 21408-2 1409 2 1428-21433 
2 1 440-2 1 445 2 1 447-2 1453 2 1 467-2 1 469 2 1 480-2 1 482 
21485-21491 21495-21500 21554-21556 21712-21717 
21788-21799 21877-21880 21899-21902 2191 1-21912 
21917-21921 21925-21928 21936-21938 21958-21966 
2 1 983-2 1987 21 995-2 1 999 22003-22034 22040-2204 1 
22047 22062-22069 22074-22076 22080-22086 22090- 
22094 22101-22107 221 15-221 16 22141-22143 22152- 
22156 221 60-22 1 68 22 1 93 -22 1 94 22204-222 112221 8- 
22226 22256-22289 22303-22308 223 1 8 22323-22328 
22333-22335 22343-22350 22357-22359 22362-22365 
22377-22380 22405-22408 22434-22435 22440-22448 
22455-22465 22495 2253 1 -22539 22553-22559 22571- 
22581 22607-22609 22622-22628 22644-22651 22661- 
22664 22669-22674 22700-22701 22730-22731 22741- 
22742 22760-22762 22805-228 1 6 2282 1 -22827 22838- 
22842 22846-22849 22852-22853 22870-22874 22881- 
22886 22907-22908 22925-22926 22940-22947 22952- 
22953 22969-22971 22973 22999-23021 23046-23052 
23063 23066-23067 23070 23072-23076 23080-23086 
23098-23101 23201-23202 23212-23215 23222 23229- 
23233 23237-23239 23247 23252-23256 23258-23263 
23279-23281 23328 23341 23356-23370 23375-23377 
23379-23381 23386-23390 23392-23395 23409-23411 
23419 23433-23438 23473-23479 23508-23509 23514 
23543-23544 23555-23565 23673-23686 23690 23709 
23720-23721 23726-23736 23760-23761 23771-23797 
23802-23805 23827-23833 23839-23842 23845-23848 
23867-23875 23878-23880 23882 23890-23902 23990- 
23992 23999-24001 24005-2401 1 24035-24040 24056 
24120-24125 24402-24425 24772-24774 25017-25026 
25085-25090 25279-25288 25293-25297 25300-25304 
25306 25319-25321 25323-25325 25331-25333 25336- 
25337 25340-25341 25366-25367 25373-25377 25383- 
2540 1 25403-25407 254 1 6-254 1 7 25542-25550 26024- 
26028 26140-26143 26175-26184 26195-26199 26205- 
26206 26266 26285-26290 26305-26306 26324-26325 
26327 26337 26339-26344 26350-26352 26359-26360 
26370-26374 26395-26396 26421-26422 26455-26459 
26469-26470 26479-26545 26684 26737 26742 26807- 
26812 26828 26860-26862 26876-2688 1 26985-26987 
27040-27043 27050-27051 27074-27077 27091 27100- 
27 1 02 27 1 29-27 1 32 27 1 50-27 1 5 1 27 1 56-27 1 57 27 1 80- 
27183 27193-27200 27218 27229-27232 27269-27270 
27354-27375 27439-27443 27455 27458-27462 27510- 
27511 27520-27521 27544-27547 27586-27587 27600- 
27606 27633-27634 27636-27641 27649-27654 27662- 
27672 27719-27720 27726-27739 27755-27756 27799- 
27802 278 1 6-278 1 8 27848-27852 2786 1 -27864 27890- 
27892 27896-27927 27970 27981-27982 27995-27997 
28099-28 1 00 28 1 05-28 1 07 28 1 42-28 145 28 1 86 28 1 92- 
28203 28212-28221 28233-28261 28286 28365-28370 
284 1 6-284 1 7 28424 28426-28428 28549-28555 29278- 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQIDNOS: 








29283 29288-29289 29328-29337 29354-29358 29364- 
29j66 29409-29417 29427-294ji 29508-29518 29594- 
29604 2961 1-29613 29718-29721 29746-29761 29960- 
29961 30061 30085-30087 30141-30142 30150-30156 
30189-30199 30221-30232 30243-30250 30325-30327 


induced 

neuron 

cells 


Stratagen 
e 


NTDOOl 


188-191 289-291 576-578 617-618 716-717 1030 1034 
1097-1098 1646 2540-2541 2599-2603 2675-2678 2724- 
2726 2871-2873 2973 3326-3331 3374-3376 3649-3653 
3908-391 0 3930 3949-3953 4 1 65-4 ] 70 4486-4487 45 1 5- 
4516 4581-4582 4984-4985 5053-5054 5272-5275 5335- 
5336 5777-5778 5802 5919-5921 5980-5984 6403-6404 
6787-6790 6795-6800 7170-7172 7258-7263 7325-7343 
7363 7368-7369 7557-7559 7688-7689 7693-7694 7701- 
7703 7745-7746 7778-7783 7906-7912 7990-7992 8187- 
8200 8250 8497-8499 8689-8690 8758-8759 8998-9001 
9029-9030 9040-9042 9047-9048 9087 9321-9323 9559- 
9560 9829-9832 9909-9912 9947-9952 9993-9996 10477- 
10478 10494 10531-10532 10592-10594 10615-10623 
10842-10867 10980-10985 11045 11228-11229 11314- 
11315 11405 11431-11432 11541-11543 11546 11609 
11700-11707 11739-11740 11803-11808 11886-11891 
11941-11944 12131-12132 12241-12244 12258-12262 
12898-12899 12902-12905 12997-12999 13592-13595 
13609-13612 13652-13659 14304-14305 15182-15183 
15190-15191 15290-15291 15588-15589 15969-15974 
16028-16029 16180-16181 16545 16619-16621 16642 
17292-17296 17401-17432 17435 17455-17456 18029- 
18030 18097-18134 18300-18307 18400-18402 18412- 
18418 18691-18692 18771-18772 18796-18801 18839- 
18841 18846-18853 18899-18903 18989-18990 19001- 
19004 19012 19074-19080 19106-19118 19207-19208 
19256-19257 19266-19267 19306-19307 I9316-193I7 
19343 19355-19360 19387-19389 19447-19448 19458- 
19460 19488-19493 19566 19598-19601 19617-19619 
19659-19661 19736-19742 19804-19808 19813 19939 
19972-19980 20029-20043 20099-20102 20106-201 10 
201 14-201 19 20122-20127 20182-20188 20208-20218 
20485-20490 20521-20523 20607-20612 20681 20698- 
20707 20827-20835 20853-20854 20871 21 105-21 1 1 1 
2 1 248-2 1 27 1 2 1 275-2 1280 21 284-2 1 294 2 1 463-2 1 465 
2 1 495-2 1 500 2 1 587-2 1 646 2 1 929-2 1 935 22020-22025 
22045-22046 22070-22073 22141-22143 22160 22187- 
22 1 92 22 1 95-22 1 98 22243-22245 22358-22359 22365- 
22371 22381-22388 22433 22653-22654 22671-22674 
22690 2291 6-22922 22977 23201-23202 23251 23358- 
23360 23420-23421 23700-23701 23798-23799 23806- 
23809 23890-23892 24749-24754 24928-24938 24985- 
24988 25029-25040 25279-25288 25376-25379 26024- 
26028 26205-26206 26209-26213 26266 26280 26310- 
26314 26327 26361-26365 26678-2668027091 27100- 
27102 27269-27270 27446-27449 27522-27539 27544- 

27990 283 1 5-283 1 6 2836 1 -28364 29 1 1 7-29123 29328- 
29337 29343-29345 294 1 8-294 1 9 29426-2943 1 29885- 
29891 30167-30177 30352 30361-30368 
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Tissue 
origin 


RNA 

Source 


Library. 
Name 


SEQ JD NOS: 


retinoid 

acid 

induced 

neuronal 

cells 


Stratagen 
e 


NTROOl 


2599-2603 4450 4581-4582 5038-5039 5253-5266 5335- 
5336 7695-7696 7787-7788 8537-8538 8612-8616 9049- 
9062 9563-9566 12755-12759 12978-12981 13638-13641 
15530-15531 15588-15589 16110-16112 16545 16652 
16836-16842 17238-17241 17335-17339 17790 18673- 
18677 18796 18825-18828 18936-18939 18975 19152 
19306-19307 19363-19364 19370 19387-19389 19759- 
19763 19962-19963 20328-20330 20437-20440 20554- 
20557 21208-21210 21277-21280 21467-21469 21 587- 
2 1 646 2 1 88 1 -2 1 885 22020-22025 22 1 87-22 192 22265- 
22270 23261-23262 23771-23780 23843-23844 25306 
25373 26205-26206 26237-26239 26327 26860-26862 
27 1 56-27 1 57 28 142-28 145 28426-28428 29328-2933 1 


neuronal 
cells 


Stratagen 
e 


NTUOOl 


240-250 373-374 425-427 576-578 847-848 1388-1401 
1432-1435 1470 1499 1778-1779 2306 2599-2603 2944 
3040-3076 3 1 07-3 1 08 3326-333 1 342 1 -3422 3477-3478 
3483-3484 3789-3794 3912-3915 4055-4058 4171-4172 
4206-4208 4515-4516 4562-4568 4581-4582 4785-4789 
5186-5189 5253-5266 5272-5275 5279-5283 5525-5526 
5943-5945 6135-6136 6403-6404 7264-7266 7346-7352 
7784-7786 7815-7818 8203 8227-8229 8465 8497-8499 
8716-8718 8998-9004 9007-9008 903 8-9039 9049-9068 
9472-9474 9479-9481 9535-9537 9594-9602 9735-9738 
9929-9935 9969-9980 10161-10163 10167-10196 10516- 
10518 10615-10623 10873-10875 10915-10918 1 1308- 
11310 11334-11335 11775-11776 11840 12150-12151 
12258 12590-12592 12653-12654 12716-12719 12997- . 
12999 13552-13555 13638-13641 13847-13849 14038- 
14041 14044-14045 14137-14138 14277-14280 14640- 
14642 14814-14815 15025-15069 15100-15109 15277- 
15278 15408-15411 15530-15531 15563-15564 15576- 
15577 15588-15589 15863-15870 16141-16143 16174- 
16176 16182-16189 16545 16642 16652 16836-16842 
16851-16853 17284-17285 17435-17440 17451-17454 
17958-17962 18029-18030 18043 18097-18134 18500- 
18501 18562-18576 18671-18672 18796-18801 18825- 
18828 18857-18880 18925-18933 18975 18993-18995 
19049-19053 19153 19298-19300 19306-19307 19316- 
19317 19351-19354 19370 19375-19379 19395-19400 
19415-19417 19432-19434 19511 19515-19521 19526- 
19529 19564-19566 19625 19659-19661 19683-19687 
19813-19815 19855-19856 19938 19940-19942 19965- 
1 9967 1 9972- 1 9980 20026-20027 20099-20 1 02 20 1 06- 
201 10 20161-20164 20200-20207 20241 20289 20336- 
20338 20406-20407 20437-20440 20485-20490 20521- 
20523 20537-20541 20602-20612 20631-20634 20639- 
20640 20646-20648 20666-20671 20792-20797 20827- 
20843 20871 20897-20900 20924-20925 20927-20928 
2093 8-20942 20957-20962 2 1 032-2 1 045 2 1 208-2 1210 
2 1 24 1 -2 1 247 2 1 256-2 1 262 2 1 272-2 1 2 83 2 1 295-2 1 296 
2 1 5 54-2 1 556 2 1 587-2 1 655 2 1 899-2 1 904 2 1 936-2 1 938 
2 1 95 1 -2 1 954 2 1 958-2 1 966 22007-220 1 5 22040-2204 1 
22047-22049 22070-22073 22152-22156 22165-22168 
22 1 7 1 -22 1 75 222 1 8-22224 22243-22245 22253-22255 
22292-22299 223 1 2-223 1 3 22343-22346 22372-22373 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








2241 1-22432 22434-22435 22495 22534-22539 22551- 
22552 22571-22581 22658-22660 22911 22923-22924 
23029-23045 23047-23050 23098-23101 23356-23360 
23392-23395 234 1 5-234 1 8 23508-23509 23555-23565 
23 76 1 23 77 1 -23780 2394 1 -23959 24 1 30-24 1 44 24345- 
24357 24481-24490 25029-25040 25085-25090 25258- 
25278 25322 25382-25401 25583-25593 25986-26016 
26209-26213 26327 26361-26365 26395 26421-26422 
26843 26860-26862 26980-26984 271 00-27 1 02 27 1 64- 
27170 27269-27270 27304-27305 27493-27495 27498- 
27500 27550 27586-27587 ZIbbZ-Ziolz 27825-27826 
27896-27927 28324-28345 28365-28370 28426-28428 
28464 29317-29320 29327-29331 30150-3015630352 
30361-30368 


pituitary 
gland 


Clontech 


PIT004 


307-308 395 845-846 1440-1447 1451 1453-1454 2272- 
2274 2362-2363 3 1 05-3 1 06 3322-3323 3433 4080-4082 
4612-4614 4714-4719 4971-4974 5284 5335-5336 5572- 
5573 6140-6143 6405 6488-6489 7216-7219 761 1-7612 
7988 8343-8344 8917-8918 9007-9008 9029-9030 9444 
9759-9762 10451-10453 10640-10644 10873-10875 
11649-11650 11660-11661 11731-11734 11803-11804 
11835-11836 12361 12637 13077-13079 13592-13595 
14261-14263 14723-14724 15093-15095 15190-15191 
15392-15396 16141-16143 16422-16429 16636-16637 
16642 16894-16896 18691-18692 18836-18838 18899- 
18903 18975 19074-19080 19260-19262 19362 19415- 
19417 19458-19460 19921-19923 20161-20164 20452- 
20455 20548-20553 20575-20578 20629-20630 20666- 
20671 21072-21075 21149-21151 21256-21262 21881- 
2188521 955-2 1 957 22 1 60 22 1 87-22 1 92 22 1 99 22358- 
22359 22375-22376 22383-22388 22644-22651 22768- 
22770 22805-22809 22852-22853 22991-22994 23080- 
23083 23242-23244 23704 23720-23721 23761 26196- 
26199 26327 26^61-26365 2643 1 2o/53-26/d6 2 /IJO/- 
27070 27254-27260 27755-27756 27825-27826 27861- 
27864 2831 1-28313 29332-29337 29360-29362 29370 
30085-30087 30141-30142 30150-30156 


placenta 


Clontech 


PLA003 


4581-4582 8247-8248 9002-9004 9905-9908 10906 
11468-11472 15091-15092 15623-15626 16060-16061 
17026-1 7028 !8j02-IoMj Io()2j-Ioo2o Io/iy-JO/2/ ■ 
19370 19401-19402 19706-19708 20263-20264 21046- 
2 1 056 2 1 405 22 1 7 1 -22 1 75 22265-22270 22495 22690 
26024-26028 26280 26843 26885-26887 29328-29331 


prostate 


Clontech 


PRTOOl 


1 97-200 4 1 9-420 635 72 1 -722 845-846 91 3 9 1 9-922 98 1 - 
985 1047 1269-1272 1432-1435 1451 1474 1534 1536 
1738 1742-1754 1800 1891-1892 1975-1976 2130-2131 
2139-214 1 2300-2302 2663-2665 2695-2698 2983-2986 
2988-2989 2993 3020 3 1 5 1 -3 1 54 3 1 58 35 1 2-35 1 4 36 1 2- 
3613 3674 3687-3691 3949-3953 4547-4548 4726-4727 
4868-4869 5082 5149-5150 5285-5287 6092-6093 6403- 
6404 6932-6938 7008-7010 7536-7541 7618-7619 7695- 

'TAOA nn^^A 778/; 77RO IIQI lSLC\f\ 7RnR 7ftOR 7000 7094. 
/OyO //o^-//oO 1 lory- I Izfj /oUO-zoUo 1 Qryo" iy\J\3 /yZ-H" 

7925 7988 8070 8074-8076 8204-8205 8249 8342 8449- 

8452 8554-8555 8758-8759 8762-8766 891 7-891 8 8978- 
8981 9036 9068 9072-9074 9339 9443 9456-9458 9519- 
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Tissue 
origin 


RNA 
Source 


Libra rj' 
Name 


SEQ ID NOS: 








9521 9531 9561-9562 9617-9626 9680-9681 9763-9767 
9828 10309-10311 10470-10473 10588-10594 10628- 
10630 10820-10821 10901-10902 10941-10943 10965 
11496-11498 11546 11780-11782 11809 11835-11836 
11840 11951-11969 12027-12039 12171-12173 12194- 
12196 12258 12615-12618 12640 12997-12999 13576- 
13579 13592-13597 13609-13612 13843-13844 14058- 
14059 14092-14093 14130-14131 14166-14168 14389 
14604 14684-14685 14821 15182-15183 15190-15191 
15438 15454-15456 15479 15699-15700 15855-15857 
15863-15866 15890-15895 15961-15963 15988-15990 
16053-16058 16168-16171 16392-16394 16642 16773- 
16780 16851-16853 16949-16953 171 14 17330-17332 
17454 17958-17962 18015-18016 18500-18501 18516- 
18518 18533-18534 18625-18626 18655-18658 18671- 
18672 18719-18726 18762-18766 18796 18802-18804 
18857-18880 18899-18903 19059-19065 19081-19083 
19090 19135-19137 19154-19155 19274 19372 19415- 
19417 19442-19444 19683-19687 19693 19700-19705 
19772 19814-19815 19921-19925 19943-19946 19972- 
1 9980 20048-20052 20 1 30 20 1 6 1 -20 1 64 201 72-20 1 79 
20 1 82-20 1 88 20265-20270 20289 20305-20307 20339 
20357-20359 20393-20400 20537-20541 20558 20575- 
20578 20625-20630 20644-20645 20698-20707 20753 
20758-20767 20792-20797 20806-20812 20819-20821 
20881 20948-20949 20957-20962 21016-21023 21069- 
21071 21101-21104 21225-21226 21237-21240 21284- 
2 1 294 2 1 427 2 1 495-2 1 500 2 1 529-21 530 2 1 647-2 1 655 
2 1 892-2 1 894 2 1 905-2 1 9 1 0 2 1 973-2 1 974 2 1 978 22026- 
22029 22040-22041 22090-22094 22212-22217 22230 
22284-22289 223 1 8 22336-22342 22347-22348 22358- 
22364 22570 22622-22624 22634-22636 22653-22654 
22700-22701 22768-22770 22857-22858 22899-22900 
22955-22961 22973 22991-22994 23063 23070-23071 
23098-23101 23218-23219 23252-23256 23364-23370 
234 1 5-234 1 8 23473-23474 235 1 9-23520 23700-23 70 1 
23704 23761 23770 23802-23805 23827-23833 24005- 
24011 24772-24774 25313 25340-25341 25374-25375 
25416-25417 26339-26340 26657-26659 26755-26756 
26804-26805 26850-26854 26873-26875 27100-27102 
27218 27463-27466 27468-27475 27655-27656 27700- 
27701 27816-27818 27825-27826 27861-27864 27989- 
27990 28108-28121 28204-28209 28426-28428 29278- 
29283 29432-29435 29960-29961 30085-30087 30150- 
30156 30184-30194 30236-30242 


rectum 


Invitroge 
n 


RECOOl 


180-181 534-535 540-542 1681-1687 1705-1714 1721- 
1 722 1 745- 1 746 2272-2274 2675-2678 2695-2698 2813- 
2846 3326-3331 3555-3558 3687-3691 3717-3720 3834- 
3835 3949-3953 4692-4695 4857-4861 5246 5337-5341 
5572-5573 5802-5804 5919-5921 6209-621 1 6400-6404 
6406-6410 7209-7212 7426-7442 7609 7747-7751 7757- 
7759 7778-7783 8074-8078 8323-8325 8329-8334 8453- 
8454 8741-8750 8986-8991 9029-9030 9043-9045 9305 
9375-9376 939 1-9392 9456-9458 953 1 9585 9828 992 1- 
9922 9986-9988 10263-10264 10277 10306 10480-10482 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








10491-10493 10498-10503 10523-10530 10907-10910 
10919-10922 1 1006-1 1008 11372-1 1396 11399-1 1402 
11660-11661 11835-1 1836 11886-1 1889 12140 12150- 
12151 12362 12435 12455-12459 12472-12473 12571- 
12572 12642-12644 12723 12755-12759 12788-12790 
12824-12827 12872-12881 13576-13579 13601-13602 
13629-13631 13638-13641 14546-14549 14604 14636- 
14642 15096 15233-15236 15336-15340 15623-15626 
15855-15857 16716-16723 17010-17014 17031-17035 
17038-17041 17956-17962 18374-18375 18395-18397 
18624 18651-18654 18717-18726 18757-18758 18767- 
18769 18789 18796 18944-18945 19132 19224 19257 
19283-19294 19306-19307 19380-19384 19390-19394 
19401-19402 19407-19411 19422-19434 19454-19455 
19488-19496 19625 19733-19735 19743-19751 19814- 
1 98 1 5 1 9972- 1 9980 20 1 22-20 127201302013 7-20 1 45 
20 1 89-201 97 20235-20240 20274-20278 20297-20298 
20300-20307 2032 1 -20324 20328-20330 2044 1 -2045 1 
20456-20471 20476-20481 20524-20535 20569-20574 
20625-20628 20758-20766 20806-2081 2 20827-20835 
20858-20862 20871 20882-20884 20952-20954 2 1005- 
21008 21021-21023 21 145-21 148 21 J71-21 174 21229- 
21232 21256-21262 21297-21298 21351-21352 21428- 
21433 21 440-2 1 445 2 1 447-2 1 450 2 1 467-2 1469 2 1 480- 
2 1 482 2 1 492-2 1 494 2 1 877-2 1 880 2 1 903-2 1 904 22003- 
22015 22020-22029 22050-22055 22062-22069 22092- 
22094 22 1 1 7-22 1 1 9 22200-22207 2226 1 -22264 22277- 
22283 22292-22299 22349-22350 22455-22465 22495 
22571-22581 22622-22624 22663-22664 22760-22762 
22781-22782 22838-22842 22974-22977 23074-23076 
23084 23229-23233 23252-23256 23392-23395 23433 
23543-23544 23599-23624 23690 23761 23806-23809 
23878-23880 2402 1 -24024 24056 24092-24097 24 1 20- 
24125 24665 25306 25347-25358 25966-25968 26347- 
26348 26359-2636026421-26422 26448-26451 26455- 
26459 26855-26857 26879-26881 27091 27129-27132 
27 1 93-27200 27245-27246 27269-27270 27304-27305 
27510-2751 1 27544-27545 27799-27802 27814-27815 
27869-27886 27888-27892 27983 28199-28203 28232 
28255-2826 1 285 1 1 -285 1 3 29278-29283 29309-293 1 4 


salivary 
gland 


Clontech 


. SALOOl 


260 307-308 331 551-552 832-836 969-971 981-985 
1312-1313 1721-1722 1810-18112072 2303 2306-2307 
2599-2603 2847 2850-2860 3151-3154 3657 3723-3728 
3737 3840-3852 3949-3953 4515-4516 4531-4533 4555- 
4556 4581-4582 4857-4861 4971-4974 5269-5271 5525- 
5526 5652-5653 5658 5700 6337-6338 641 1-6412 6442- 
6449 6762-6764 7452-7460 7678-7687 7701-7703 7745- 
7746 7778-7783 7805 7988 8145-8151 8187-8200 8337- 
8342 8383-8389 8554-8555 8986-8991 9018-9020 9038- 
9039 9427-9428 9531 9535-9537 9782-9783 9828 9899- 
9901 9923-9924 9997-10009 10306 10531-10532 10607- 
1061 1 10876 1 1009 1 1 123-1 1 124 1 1609 1 1644-1 1648 
11669-11671 11731-11734 11835-11836 12040-12041 
12175-12176 12202-12205 12229-12230 12362 12434 
12468-12469 12474 12565-12568 12573-12574 12642- 
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B NSDOCI D: <WO 0 1 75067A3J A> 



wo 01/075067 




PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








12644 12701-12705 12723 12794-12795 12803-12804 
12872-12881 12984-12985 12997-12999 13077-13079 
13545-13548 13592-13595 13638-13641 13937-13938 
14132-14136 14546-14549 14552-14555 14604 1.4650- 
14651 14714-14717 15003-15008 15294-15297 15542 
15545-15546 15548-15550 15614-15616 15884-15885 
16168-16171 16623 16636-16637 16653-16655 16716- 
16723 16851-16853 17058-17066 17094-17100 17255- 
17256 17330-17332 17489-17490 18010-18012 18412- 
18418 18527 18624-18626 18673-18677 18682-18688 
18691-18692 18717-18718 18723-18726 18789 18796 
18829-18834 18934-18935 18964-18969 18975 18993- 
18995 19096-19101 19134 19209-19210 19283-19294 
19308-19309 19350-19354 19362-19364 19380-19384 
19401-19402 19699 19706-19708 19749-19751 19759- 
19763 19855-19856 19921-19923 20111-20112 20120 
201 46-20148 20244-20249 20288-20289 203 1 6-20320 
20325-20335 20414 20501 20710-2071 1 20752-20753 
20758-20766 20788 20792-20797 20813-20815 20858- 
20863 20902-20921 20943 20952-20954 21015 2124 8- 
21252 21281-21294 21403-21404 21451-21453 21529- 
2 1 530 2 1 532-2 1 533 2 1 647-2 1 655 2 1 955-2 1 957 2 1 978 
22026-22029 22077-2207922097 22160 22208-2221 1 
22230 22314-22317 22323-22328 22343-22346 22358- 
22359 22373 22440-22448 22495 22571-22581 22690 
22737-22739 22838-22842 22923-22924 22980-22981 
22991-22994 23059-23060 23066-23067 23070 23074- 
23076 232 1 2-232 1 5 23235-23236 2325 1 -23256 23524- 
23525 23726-23730 23761 23878-23880 2391 1-23940 
24056 25085-25090 25306 25323-25325 25340-25341 
25370-25373 25383-25401 26024-26028 26341-26344 
26373-26374 26423 26596-26601 26844-26845 27067- 
27070 27281-27282 27304-27305 27740-27743 27814- 
27815 27861 -27864 27893-27895 28 1 05-281 07 28 1 92- 
28198 28212-28216 28233 28255-28261 2831 1-28313 
28424 29278-29283 29332-29337 29940-29949 30150- 
30156 30233-30235 


Salivary 
gland 


Clontech 


SALsOB 


981-985 8698-8700 11538-11540 14546-1454920316 
278 1 4-278 1 5 27989-27990 28424 


skin 

fibroblast 


ATCC 




■ 1307 3374-3376 6285-6288 6791-6794 10306 12258 
17026-17028 18029-18030 19011 19939 19972-19980 
20182-20188 22141-22143 22160 22495 23415-23418 
28424 30150-30156 


skin 

fiKimKklftct* 


ATCC 


SFB002 


2926 5805-5807 6166-6168 10306 12258 17026-17028 
17038-17041 17455-17456 18029-18030 19011 19548- 
19553 19813 21060-21061 22141-22143 22160 22373 
22495 22531-22533 26879 27636-27639 28424 30150- 
30156 


fibroblast 


ATCC 


SFB003 


5803-5804 6166-6168 12258 17335-17339 18029-18030 
18778-18780 19062-19065 19548-19553 20182-20188 
22007-22015 23051-23052 23419 25340-25341 27269- 
27270 278 1 4-278 1 5 28424 30 1 50-30 1 56 


small 
intestine 


Clontech 


SINOOI 


83 87-94 195-200 307-308 332 373-374 557-559 674-675 
783-784 852-855 901-904 1071 1240-1241 1470 1678- 
1 680 1 755- 1 762 1 764- 1 766 1 769- 1 772 2030 2048 2089- 
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BNSOOCID: <W0 0175067A3JA> 



wo 01/075067 




Tissue 
origin 


RNA 
Source 


Librar>' 
Name 


SEQ ID NOS: 








2100 2337-2338 2468 2599-2603 2871-2873 3006-3008 
3151-3154 3461-3463 3487-3503 3661-3663 3675 4137- 
4139 4531-4533 4549 4552 4640-4643 4651 5279-5283 
5744-5747 5980-5984 6095-6099 6103-6104 6155-6159 
6186-6189 6235-6237 6484 6982-6984 7267-7268 7407- 
7414 7576-7577 7681-7687 7778-7786 7798-7801 7906- 
7912 7972-7975 8074-8076 8162 821 1-8213 8247-8248 
8370 8539-8542 8762-8766 8917-8918 9196-9200 9456- 
9458 9475-9476 9478 9529-9530 9828 9905-9908 9925- 
9926 9997-10009 10490 10508-10512 10592-10594 
10624-10626 10930 10936-10937 10965 11021 11505- 
11506 11538-11540 11612-11639 11772-11774 11886- 
1 1 889 1 1 977- 1 1 978 1 2027- 1 204 1 1 2642- 1 2644 12814- 
12822 12872-12881 12978-12981 12997-12999 13087- 
13089 13592-13595 13999-14003 14090-14091 14283- 
14288 14546-14551 14604 14663-14665 15182-15183 
15258-15259 15294-15297 15326-15331 15336-15340 
15532-15535 15869-15870 15961-15963 16096-16097 
16163-16164 16601-16608 16623 16702-16703 16724- 
16725 16836-16842 16899 16918-16919 17268-17274 
17366-17368 17455-17456 17489-17490 17525-17527 
17958-17962 18020-18022 18421-18422 18527 18655- 
18658 18719-18722 18757-18758 18761 18842-18845 
19151 19283-19296 19306-19307 19350 19370 19387- 
19389 19401-19402 19422-19431 19488-19496 19617- 
19619 19627 19663-19666 19733-19735 19749-19751 
19814-19815 19924-19925 19972-1998020026-20027 
201 1 1-201 12 20151-20154 20165-20166 20231-20234 
20265-20270 20343-20344 20349-20354 20425-20426 
20432-20436 20447-20451 20469-20471 20491-20494 
20514-20535 20548-20553 20575-20578 20646-20648 
20666-20671 20698-20707 20714-20717 20747-20751 
20758-20766 20768-20787 20926 20938-20942 20952- 
20954 21027-21031 21069-21071 21097-2110021176- 
2 1 1 80 2 1 377-2 1 397 2 1 647-2 1 655 2 1 744-2 1 747 2 1 925- 
2 1 928 2 1 948-2 1 950 2 1 967-2 1 968 2 1 97 1 -2 1 974 22077- 
22079 22 1 1 7-22 1 1 9 22 1 52-22 1 56 22200-22203 222 1 8- 
22224 22323-22328 22343-22346 22365 22399-22404 
22700-22701 22763-22764 22838-22842 22870-22874 
22881-22886 22969-22970 22998 23046 23074-23076 
23236 23252-23256 23373-23378 23386-23390 23434- 
23437 23543-23544 23806-23809 23890-23892 24056 
25085-25090 25306 25338-25339 25383-25401 25705- 
25715 26196-2619926237-26239 26252 26361-26365 
26879 26893-26895 27304-27305 27476-27477 27497 
27600-27601 27729-27739 27853-2785627861-27864 
27940-27942 27989-27990 28199-28203 28468-28484 
29309-29314 29426 30141-30142 


skeletal 
muscle 


Clontech 


SKMOOl 


170-171 255-256 912 981-985 1259-1262 1280-1282 
1436-1437 1483 2683 2972 2975-2977 3661-3663 3740 
409 1 -4095 4338-4339 4388-4390 4515-4516 4562-4568 
4708-471 1 5525-5526 5581-5583 5591-5592 6671-6672 
6773-6774 768 1 -7687 7784-7786 7806-7808 78 1 5-78 1 8 
7902-7903 7972-7975 7990-7992 8216-8218 8351-8360 
8502-8503 85 1 2-85 1 3 8554-8555 9 1 00-9 1 44 9327-9328 
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BNSDOCID: <WO_017S067A3JA> 



wo 01/075067 PCT/USOl/0863] 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








9478 9510-9516 9803-9807 9826 9828 9871-9873 10498- 
10503 10726-10727 10936-10937 1 1021 11468-11472 
11612-11639 11715-1 1716 11731-11734 12378-12397 
12437-12438 12555-12559 12593-12596 12637 13911- 
13915 14044-14045 14192-14195 14199-14201 14546- 
14549 14604 14643 14714-14717 15096 15545-15546 
15969-15974 16059 16461-16464 16851-16853 17372- 
17374 17791-17799 18010-18012 18421-18425 18427- 
1 8429 1 8533- 1 8534 I 8536- 1 8537 1 8723- 1 8726 1 8796 
18836-18838 18857-18880 19029-19035 19266-19267 
19362-19364 19395-19400 19736-19742 19759-19763 
19814-19815 19972-19980 20087-20094 20195-20197 
20265-20270 20281-20282 20289 20328-20330 20432- 
20440 20510 20542-20545 20681 20698-20707 20727- 
20732 20792-20797 20824-20826 20977-20984 21015 
21032-21045 21076-21087 21157-21169 21181-21 193 
21223-21224 21233-2123521301-21303 21408-21409 
2 1 955-2 1 957 2 1 978 222 1 2-222 1 7 2280 1 -22804 2281 0- 
228 1 6 23026-23028 23379-2338 1 23508-23509 23760 
24772-24774 25403-25407 25598-25603 26691-26694 
26737 26882-26884 27193-27200 27304-27305 27386- 
27389 27986 28293-28295 28420 29409-29416 301 41- 
30142 30233-30235 


skeletal 
muscle 


Clontech 


SKJVI002 


4590-4592 5557-5560 18029-18030 18964-18969 19548- 
19553 23046 23063 30150-30156 


skeletal 

muscle 


Clontech 


SKJV!s03 


11745-11748 18919-18921 19395-19400 


skeletal 
muscle 


Clontech 


SKMs04 


1051-1052 11538-11540 18919-18921 19011 22160 
26843 


spinal cord 


Clontech 


SPCOOl 


42-44 180-181 260 326-327 329-330 373-374 395 419- 
420 549 560-561 694-695 745-748 785-786 847-848 901- 
904 912 1001-1003 1005 1097-1098 1 134-1139 1210- 
1211 1273-1279 1451 1537-1540 1604-1607 1773-1776 
1778-1783 1785 1790 1887-1889 1943 2063-2065 2067 
2 1 22-2 1 24 2 1 36-2137 22 1 4-22 1 9 2339-2352 2383-2388 
2457 2470-2474 2570-2574 2695-2698 2706 2802 2808- 
281 1 2983-2986 3205-3207 3365 3374-3376 3507 3531- 
3534 3615-3617 3789-3794 3879-3880 3939-3941 4122- 
412641 60-4 1 62 4204 45 1 5-4516 4553-4554 4586-4589 
4602-4605 4720-4725 4870-4871 5123 5137 5335-5336 
5846 5919-5921 5943-5945 5977-5978 6105-6109 6176- 
6185 6239-6243 6339-6340 6585-6592 7001-7007 7269- 
7271 7630-7636 7747-7751 7763-7770 7784-7788 7798- 
7801 8017-8019 8021-8024 8079-8081 8084-8085 8187- 
8200 8214-8215 8227-8232 8253-8257 8422-8425 8492- 
8499 8512-8513 8534-8535 8539-8542 8751-8753 8998- 
9001 9038-9039 9063-9067 9316 9321-9323 9431-9433 
9486 9522-9525 9659 9682-9687 9745-9754 9786-9790 
9803-9807 9828 9841-9842 9851-9852 9857-9861 9896- 
9897 10038-10040 10273-10274 10531-10532 10588- 
10594 10603-10608 10624-10626 10640-10644 10873- 
10875 10913-10914 10980-10985 1 1035-11037 1 1071- 
11075 11245-11249 11345-11350 11431-11432 11467 
11609 11731-11734 11892-11897 12011-12013 12131- 
12134 12150-12151 12186-12189 12194-12196 12206- 
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BNSDOCIO: <WO__01 75067A3JA> 



wo ()]/075067 




PCT/US01/()863] 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








12208 12237-12239 12259-12262 12337-12361 12430- 
12431 12477-12479 12555-12559 12637 13077-13079 
13592-13595 13796-13797 14032-14033 14048-14053 
14228-14238 14264-14265 14289-14297 14445-14447 
14604 14794-14795 15133-15140 15182-15183 15290- 
15291 15360-15380 15543-15544 15561-15562 15867- 
15868 15884-15885 16062-16065 16115-16117 16418- 
16421 16496-16497 16579-16582 16724-16725 16783- 
16786 16851-16853 17074-17077 17330-17332 17335- 
17339 17441-17450 17454-17456 17940-17942 17963 
18004 18029-18030 18044-18045 18055-18060 18219- 
18223 18371-18372 18423-18425 18490-18491 18516- 
18518 18527 18673-18677 18719-18722 18761 18796- 
18801 18811-18813 18894-18896 18906-18907 18964- 
18969 18976-18977 18989-18990 19057-19058 19066 
19068-19070 19102-19105 19151 19209-19212 19256- 
19257 19362 19370 19401-19402 19438-19440 19442- 
19444 19548-19553 19566 19580-19582 19590-19592 
19604-19607 19617-19619 19667-19668 19672-19673 
1 9693 1 9709- 1 97 1 0 1 9727- 1 9732 1 973 6- 1 9742 1 9764- 
19767 19810-19812 19943-1994720029-20043 20048- 
20052 20074-20079 20087-20094 201 1 1-201 12 20122- 
20127 20137-20145 20151-20154 20161-20164 20250- 
20252 20274-20278 20281-20282 20366-20368 20401- 
20405 204 15-20420 20437-20440 20452-20455 20491- 
20494 20504 20514-20520 20524-20535 20563-20567 
20569-20574 20653-20665 20676-20680 20718-20725 
20727-20734 20753 20806-208 1 2 20827-20835 20882- 
20884 20938-20942 20999-21004 21032-21045 21 122 
2 1 1 57-2 1 1 69 2 1 253-2 1 255 2 1 272-2 1 274 2 1 343-2 1350 
21427 2144621 463-2 1 465 2 1 4 85-2 1491 21 529-2 1 530 
21587-21646 21729-21733 21973-21974 21978 22047 
22074-22076 22090-2209 1 22 1 57 22 1 60 22 1 87-22 1 92 
22208-222 1 1 222 1 8-22226 22246-22249 2226 1 -22264 
22284-22289 22347-22348 22381-22382 2241 1-22432 
22434-22435 22571-22581 22637-22651 22661-22662 
22700-22701 22740 22768-22770 22828-22829 22833- 
22834 22854-22856 22870-22874 22952-22953 22977 
23046 23064-23065 23070-23071 23080-23083 23212- 
232 1 5 23235 2325 1 -23256 23379-23385 234 1 2-234 1 4 
23487 23489-23490 23492-23493 235 1 5-235 1 8 23802- 
23805 23867-23870 23882 23893-23902 23941-23956 
24005-2401 1 25085-25090 25289-25290 25334-25335 
25347-25354 25368-25369 25403-25407 25966-25968 
26024-26028 26258-26259 26294-26302 26347-26348 
26357 26409-26410 26448-26451 26604-26606 26843 
26860-26862 27048-2704927105 27147-27149 27225 
27269-27270 27281-27287 27570-27571 27595-27596 
27607-27615 T111.9-Hli9 211o&-2li59 27861-27864 
27890-27892 28008-2801 1 28142-28145 2831 1-2S313 
28424 28882-28887 29343-29345 29409-29416 29940- 
zyyjj zyyjo-zyyjy zyyoz--^y-'Oj ^uz^j-juzj j 


adult 
spleen 


Clontech 


SPLcOl 


188-191 546-547 667-668 697-699 792-795 934-935 981- 
985 1047 1259-1262 141 1-1413 1705-1714 1777 2052- 
2054 2072 2599-2603 2649-2650 3326-333 1 3377 3661- 
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BNSDOCIO: <W0 0175067A3.IA> 



wo 01/075067 




PCT/USOl/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








3663 3729-3730 3856-3857 4273-4274 4581-4582 4971- 
4974 5279-5283 5581-5583 6403-6404 6450-6451 7917- 
7918 7921-7923 7978-7983 8349-8350 8368-8370 8512- 
8513 8612-8616 8768-8770 8936-8938 8978-8981 9306- 
931 1 9364-9365 9529-9530 9757-9758 9874-9895 9929- 
9935 10516-10518 10531-10534 10870-10872 11339- 
11344 11406-11407 11479-11481 11974-11976 12014- 
12015 12140 12475-12476 12642-12644 12651-12652 
13598-13602 13668-13672 13925-13926 14445-14447 
14546-14549 14999-15001 15025-15069 15085 15126- 
15129 15867-15868 15886-15887 15969-15974 16053- 
16058 16233-16235 16636-16637 16652 16860-16870 
17235-17236 17998-17999 18671-18672 18691-18692 
18762-18766 18773-18776 18806-18807 18964-18969 
19059-19065 1921 1-19212 19370 19401-19402 19422- 
19431 19693 19706-19708 19727-19732 19749-19751 
19943-19946 19953-19957 20069-20071 201 1 1-201 12 
20235-20240 20345-20348 20366-20368 20452-20455 
20497-20498 20524-20535 20542-20545 20569-20574 
20614-20615 20733-20734 20747-20751 20788 20816- 
208 1 8 20890-20896 2 1 005-2 1 008 2 1 032-2 1 045 2 1 1 45- 
21148 21 197-21198 21398-21402 21492-21494 21718- 
21724 21729-21733 21925-2)935 21955-21957 22158- 
22 1 59 22227-22239 22309 223 1 2-223 1 3 22336-22342 
22440-22448 22534-22539 22661-22662 22696-22697 
22955-22957 23229-23233 23261-23262 23356-23357 
23379-23381 23433 23543-23544 23761 23906-23910 
25323-25325 25338-25339 26280 26742 26860-26862 
27091 27209-27213 27218 27247-27251 27504-27507 
27510-27511 27544-27545 27600-27601 28050-28059 
28365-28370 30150-30156 30240-30242 


stomach 


Clontech 


STOOOl 


260 524-525 716-717 832-836 934-935 1044-1045 1252- 
1256 1543-1546 1791-1794 1799-1800 1879-18801885- 
1886 1912-1913 2036 2068 2353 2409 2913-2914 3526- 
3529 3676-3678 3720 4652-4654 4673 4751-4755 4795- 
4809 5527-5529 5827-5828 5919-5921 5986-5988 5990- 
5991 61 10 6393-6394 7561-7562 7745-7746 7757-7759 
7890 8074-8076 8084-8085 8132-8136 8216-821 8 8689- 
8690 8741-8750 9043-9045 9072-9074 9532-9534 9561- 
9562 9585 9688 9708 9791 9828 9848-9850 I06I5-10623 
10980-10985 11372-11396 11406-11407 11609 11731- 
11734 11809 11898-1189912455-12459 12545-12546 
13576-13579 13925-13926 13954-13956 14137-14138 
14141-14142 14261-14263 14604 15381-15385 15558- 
15560 15576-15577 15988-15990 16652 16860-16870 
17454 18393-18394 18516-18518 18680-18681 18975- 
18977 19225 19362 19372 19401-19402 19498-19499 
19548-19553 19583-19585 19749-19751 19768-19771 
19926-19929 19939 19948-19949 19972-19980 20120 
20133-20136 20208-20214 20243 20265-20270 20432- 
20436 20480-20481 20558 20629-20630 20952-20954 
2 1 24 8-2 1 252 2 1 2 56-2 1 262 2 1 892-2 1 894 2 1 979-2 1 982 
22135-22138 22141-22143 22160 22171-22175 22312- 
22313 22336-22342 22358-22359 22571-22581 22607- 
22609 22634-22636 22854-22856 22870-22874 22998 
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wo 01/075067 




PCT/US03/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQIDNOS: 








23046 23070 231 12-231 16 23201-23202 23358-23360 
23492-23493 23543-23544 23599 23798-23799 23841- 
23842 23845-23848 23871-23875 23893-23902 24126- 
24129 25340-25341 25966-25966 26602 27067-27070 
27080-27090 27269-27270 27302-27303 27480-27481 
27657 28204-28209 29328-2933 1 29358 294 1 8-294 1 9 
29950-29953 30141-30142 30195-30199 


thalamus. 


Clontech 


THA002 


124-125 398-399 464-465 901-904 1044-1045 1295-1297 
1334-1336 1514 1547 1806-1807 1809-1812 1817-1818 
1820-1823 1826-1831 1833-1835 1837-1839 1925-1927 
2201 2339 2354-2357 2410-2413 2471-2474 2561-2562 
2675-2678 2806 2983-2986 3 1 82-3 1 87 3322-3323 36 1 8- 
3621 3789-3794 3853-3854 3926-3927 4515-4522 4531- 
4533 4562-4568 4845-4851 4950-4951 5557-5560 5899- 
5902 5992 6040-6042 6166-6168 6176-6183 6282-6283 
6406-6410 7000 7362 7580-7597 7615-7617 7681-7689 
7978-7983 8020 8132-8136 8152-8156 8162 8206-8210 
8230-8232 8253-8257 8701-8705 8716 8724-8732 8771- 
8776 8822-8835 9049-9062 9305-931 1 9382 9535-9537 
9590-9592 9708 9719-9722 9792-9793 9828 9981-9983 
9986-9988 10167-10172 10326-10328 10488-10489 
10780-10782 11405-11407 11460-11464 11766-11768 
11835-11836 11840 11900 11937-11938 12202-12205 
12637 12671-12672 12701-12705 12723 12829-12830 
12978rl2981 13500-13502 13552-13555 13796-13809 
14227 14264-14265 14314-14317 14505-14545 14604 
14793-14795.15025-15069 15093-15095 15661-15663 
16096-16097 161 18-16120 16141-16143 16787-16788 
16920 16943-16945 17038-17041 17156-17159 17242 
17454-17456 17571-17574 18015-18016 18097-18134 
18651-18654 18691-18692 18796 18842-18845 18919- 
18921 18925-18933 19018 19096-19101 19134 19256 
19260-19262 19295-19296 19306-19307 19355-19360 
19446 19512-19513 19594-19603 19620-19622 19659- 
19661 19674-19678 19727-19732 19800-19803 19814- 
19822 19919-19920 19943-19946 19950-19957 20106- 
201 10 20133-20136 20146-20148 20161-20164 20167- 
20171 20180-20181 20215-20218 20235-20240 20317- 
20320 20406-20407 20432-20436 20456-20468 20514- 
20520 20524-20535 20676-20680 20827-20843 20853- 
20854 21 101-21 104 21 122 21 153-21 154 2121 1-21212 
2 1 229-2 1 232 2 1 284-2 1 294 2 1 353-2 1 354 2 1 447-2 1 450 
2 1 463-2 1 465 2 1 477-2 1 479 2 1 492-2 1 494 2 1 554-2 1 556 
2 1 7 1 8-2 1 724 2 1 88 1 -2 1 885 2 1 924 22003-22006 22040- 
22041 22047 22080-22083 22090-22091 22120-22127 
22161-22164 22225-22226 22243-22245 22256-22260 
22290-22299 22365 22381-22382 22393 22531-22533 
22570 22625-22628 22661-22662 22690 22870-22874 
22952-22953 22969-22970 23007-23021 23071 23223- 
23225 23229-23233 23342 23412-23414 23420-23421 
23489-23490 23726-23730 2378 1 -23792 23843-23 844 
^iQQ") 0*^000 0/inni oacsd^ Od(\\\ 94091-94024 24120- 

24 1 29 2423 1 -24240 2447 1 -24472 25085-25090 25342- 

25343 25374-25375 26205-26206 26359-26360 26375 
26398 26460-26463 26678-26680 27012-27014 27397 
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SfvlSDOCID: <WO 0175067A3JA> 



wo 01/075067 



PCT/USOl/08631 



Tissue 
origin 



RNA 
Source 



Library 
Name 



SEQ ID NOS: 



27482-27485 27662-27672 27750-27756 27781 27819- 
27820 27890-27892 28095-28096 28286 28361-28370 
28468-28484 29363 29508-29518 30189-30194 



thymus 



Clontech 



THMOOl 



112 180-181 216 227-230 302 329-330 332 524-525 546- 
547 576-578 697-699 796-797 900 934-935 1065-1066 
1210-121 1 1259-1262 1346-1347 1431 1499 1548 1551 
1667-1668 1675 1681-1687 1705-1714 1721-1722 1777 
2072-2075 2083-2084 2122-2124 2202-2203 2383-2388 
2570-2574 2636 2806 29 1 3-2920 2993 3 1 28 3 1 5 1-3 1 54 
3377 3508-3510 3649-3655 3686 3789-3794 3949-3953 
4067-4072 4137-413941 60-4 1 62 4469-4470 44 89-4493 
4640-4643 5057-5059 5092-5094 5 192 5335-5336 5654 
5808-5812 6289 6403-6404 6450-6451 6488-6489 7216- 
7219 7275-7276 7640-7642 7681-7687 7745-7746 7778- 
7783 7902-7903 8113-8114 8132-8136 8163-8173 8253- 
8257 8297-8306 8313-8314 8367 8465 8607-8609 8758- 
8759 8768-8770 89 1 7-89 1 8 8982-8983 9029-9036 9038- 
9039 9049-9062 9196-9200 9391-9392 9456-9458 9472- 
9474 9486 9517-9521 9529-9530 9594-9602 9617-9626 
9739-9742 9794-9795 9826 9828-9832 9851-9852 9857- 
9861 9909-9912 10273-10274 10277 10498-10503 
10508-10512 10520-10530 10533-10534 10537-10538 
10906 11011-11012 11069-11070 11081 11160 11252- 
11273 11314-11315 11345-1 1350 11406-1 1407 11476- 
11478 1 1496-11498 11579-11581 11607-11608 11715- 
11716 11731-11734 11739-11740 11840 11901-11905 
11947-11950 12121-12126 12202-12205 12283-12284 
12477 12555-12561 12637 12723 12984-12985 13083- 
13086 13107-13117 13556-13562 13581-13583 13592- 
13595 13603-13608 13796-13797 13896-13897 13999- 
14003 14175-14181 14604 14640-14642 14694-14701 
14818-14820 15182-15183 15277-15278 15321-15322 
15344 15392-15396 15406-15407 15438 15568-15572 
15576-15577 15588-15589 15988-15990 16053-16058 
16121-16122 16237 16434-16437 16461-16464 16496- 
16497 16623 16642 16653-16655 16851-16870 16899 
17074-17077 17105-17106 17114 17238-17241 18008- 
18017 18029-18030 18097-18134 18421-18422 18579- 
18581 18583-18584 18629-18632 18644-18650 18655- 
18658 18691-18692 18750-18756 18759-18761 18806- 
18807 18836-18838 18842-18845 18857-18880 18899- 
18903 18947-18950 19001-19004 19068-19070 19209- 
19210 19283-19294 19310-19312 19316-19317 19345- 
19350 19362 19370 19372 19380-19384 19415-19417 
19441 19566 19627 19659-19661 19670-19671 19693 
19706-19708 19727-19732 19736-19742 19749-19751 
19813-19815 19921-19923 19943-19946 19962-19963 
20029-20043 20087-20094 2011 1-201 12 20128-20129 
20 1 46-20 1 54 20 1 6 1 -20 1 64 201 82-20 1 88 20208-202 1 4 
20244-20253 20265-20270 20289 20328-20330 20360 
20362 20406-20407 20412-20413 20415-20417 20425- 
20426 20437-20440 20485-20490 20495-20498 20505- 
20509 20514-20520 20524-20535 20542-20545 20563- 
20567 2062 1 -20624 2063 1 -20634 20646-20648 2068 1 
20698-20707 20753 20767 20853-20854 20881 20897- 
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wo 01/075067 




\PCT/US0J/08631 



Tissue 
origin 


RNA 
Source 


Librarj" 
Name 


SEQ ID NOS: 








20900 20973-20976 20985-20988 20991 20999-2 1 004 
21026 21069-21071 21097-21100 21105-21111 21123- 
21 127 21 141-21 142 21213-21215 21233-21235 21241- 
2125221 297-2 1 298 2 1 353-2 1 354 2 1377-2 1 397 2 1 405 
2 1 434-2 1 439 2 1554-2 1556 21 647-2 1 655 2 1 88 1 -2 1 885 
21915-2191621 967-2 1 968 22003-220 1 5 22026-22029 
22070-22073 22 1 60 22 1 65-22 1 68 22 1 95-22 1 98 22208- 
2221 1 22218-22224 22246-22255 22271-22276 22284- 
22289 22292-22299 22323-22328 22360-22361 22373 
22375-22376 22383-22388 22440-22448 22495 22571- 
22581 22634-22636 22653-22654 22665-22667 22688- 
22689 22700-22701 22737-22739 22760-22762 22794- 
22796 22805-22809 22835-22837 22916-22922 22971 
22973-22976 22978-22979 22991-22994 23051-23052 
23063 23074-23079 23141 23206-23209 23235 23249 
23251 23343-23344 23386-23390 23396-23398 23419 
23448-23450 23492r23493 23543-23544 23700-23701 
23781-23792 23802-23805 23839-23840 23878-23880 
23882 24005-2401 1 24021-24024 25373 25383-25401 
254 1 6-254 1 7 25598-25603 26024-26028 26032 26252 
26280 26341-26344 26359-26360 26409-26410 26691 - 
26694 26799-26801 26860-26862 27091 27097 27398- 
27399 27493-27495 27544-27545 27557-27559 27586- 
27587 27600-27601 27636-27639 27814-27815 27825- 
27826 27861-27864 27930-27939 28050-28059 28192- 
28198 28424 28446-28448 28573-28578 29265-29267 
29278-29283 29940-29953 30135-30140 30150-30156 
30195-30199 


thymus 


Clontech 


THMc02 


24 108-112 170-171 197-200 215 362 373-374 376-394 
398-399 515-517 532-533 548 576-578 635 708-71 1 785- 
786 864-867 872-875 900 953-954 967 1001-1003 1044- 
1045 1097-1098 1169-1179 1203-1204 13181334 1388- 
1401 1414-1417 1431 1453-1454 1476-1477 1569-1570 
1593-1594 1619 1667-1668 1678-1687 1692-1693 1705- 
1714 1777 1792-1794 1860 1879-1880 1925-1927 1967 
2030 2085-2101 21 14-21 16 2122-2129 2202-2203 2383- 
2388 2396-2400 2404-2406 2409 2475-2476 2599-2603 
2692-2694 2745 2828-2845 2874-2876 2889-2891 2937- 
2938 2951-2955 2988-2991 3006-3008 3035-3039 3077 
3080-3084 3086-3087 3089-3090 3093-3096 3098-3 109 
3112-3123 3125-3128 3130 3136-3138 3 140-3146 3151- 
3154 3182-3187 3213 3326-3331 3374-3376 3421-3422 
3477-3478 3508-3510 3679-3680 3684 3729-3730 3766- 
3775 3778-3779 3781-3784 3789-3794 3906 3998-4002 
4 ] 40-4 1 43 4334-4335 4358-436 1 43 86-4387 4408-4409 
4489-4493 4536-4538 4569-4573 4581-4582 4728 4738- 
4750 4795-4809 4967-4968 4975-4978 4984-4985 5121 
5139-5140 5253-5266 5279-5283 5333 5335-5341 5480- 
5482 5527-5529 5581-5583 5700 5717-5718 5805-5812 
5919-5921 5943-5945 5973-5975 6005-6006 601 1-6021 
6084 6135-6136 633 1 -6334 640 1 -6402 6405 6450-645 1 

6878 7245-7248 7264-7266 7272-7273 7302-7303 7358 
748 1 7607 761 5-76 1 7 7648-7653 768 1 -7687 7806-7808 
78 1 5-78 1 8 7972-7975 7984-7985 80 1 3-801 6 8047-8048 



220 



BNSDOCID: <W0 0175067A3JA> 



wo 01/075067 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQIDNOS: 








8059-8063 8113-8116 8132-8136 8206-8210 8250 8258- 
8262 8301-8306 8351-8360 8422-8448 8453-8460 8465 
8490-8491 8502-8503 8519-8525 8539-8542 8588-8597 
8688 8758-8761 8771-8779 8790-8799 8917-8918 8998- 
9001 9013-9020 9029-9030 9049-9067 9075-9078 9306- 
93 1 1 93 1 6 9353 9420-9423 9456-9458 9482-9485 9506- 
9509 9531 9603-9604 9617-9626 9726-9727 9729-9731 
9743-9744 9763-9769 9782-9783 9826 9848-9850 9857- 
9861 9874-9895 9909-9924 9929-9935 9965-9980 9984- 
9992 9997-10009 10015-10016 10161-10163 10167- 
10196 10273-10274 10281-10304 10306 10326-10328 
10454-10457 10470-10473 10498-10503 10506-10507 
10531-10532 10588-10591 10628-10630 10638-10639 
10931-10933 10941-10942 11024-11025 11081 11161- 
1 1 197 11212-11216 1 1220-1 1221 11308-11310 1 1314- 
11315 11339-11344 11493-11494 11546 11658-11659 
11680-11691 11745-11748 11840 11901-11905 12050- 
12056 12117-12118 12175-12181 12192-12193 12202- 
12205 12245-12253 12312-12328 12331-12332 12362 
12374-12377 12434 12562-12563 12590-12592 12606- 
12612 12623-12636 12638-12640 12723 12729 12785- 
12787 12796-12798 12805-12806 12824-12827 12829- 
12830 12869-12870 12872-12881 12973-12974 12997- 
12999 13505-13511 13517-13523 13668-13672 13796- 
13797 13854-13860 13865-13866 13954-13956 14004 
14044-14045 14100 14127-14128 14137-14138 14187- 
14191 14313 14380-14381 14552-14555 14557 1 4607- 
1 4609 1 466 1 - 1 4669 1 4673- 1 4683 1 4787- 1 4788 1 4822- 
14838 14999-15001 15019-15024 15096 15182-15183 
15257 15277-15278 15300-15301 15329-15340 15358- 
15359 15392-15396 15439-15442 15454-15456 15480- 
15484 15496-15525 15545-15546 15551-15562 15576- 
15577 15600-15601 15653-15656 15661-15663 15726- 
15741 15861-15868 15878 15881-15883 15890-15895 
15988-15990 16053-16058 16075-16079 16158-16159 
16163-16164 16237 16352-16353 16403-16407 16418- 
16421 16470-16472 16614-16615 16623 16636-16637 
16642 16653-16655 16771-16772 16812-16814 16836- 
16842 16873-16874 16894-16896 16911-16912 16946- 
16953 17043-17057 17074-17077 17094-17103 17105- 
17106 17112-17116 17145-17146 17297-17306 17356- 
17358 17455-17464 17579 17924-17926 17939 17951- 
17952 18004 18015-18017 18029-18030 18062-18064 
18097-18134 18157-18160 18376-18379 18400-18402 
18412-18418 18421-18422 18562-18576 18629-18632 
18644-18650 18668-18670 18673-18677 18691-18692 
18717-18718 18750-18758 18761 18767-18769 18789- 
18793 18825-18828 18842-18845 18882-18888 18899- 
18903 18910 18919-18921 18955-18959 18964-18969 
19001-19004 19059-19065 19096-19101 19134 19266- 
19267 19283-19296 19306-19307 19331-19340 19350 
19363-19364 19370 19380-19384 19387-19402 19415- 
19417 19438-19440 19464-19466 19487 19515-19521 
19526-19531 19563 19567-19573 19598-19601 19604- 
19607 19625 19663-19668 19670-19671 19693 19699 
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wo 01/075067 




PCT/USOl/0863] 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








19706-19708 19733-19748 19752-19755 19759-19763 
19804-19808 19814-19815 19823-19854 19915-19918 
19921-19923 19926-19929 19938-19939 19948-19949 
1 9953- 1 996 1 1 9965- 1 9980 20029-20043 20074-20079 
20 1 06-20 112 201 22-20 1302013 7-20 1 45 20 1 67-20 1 71 
20208-202 1 4 2023 1 -20234 20244-20249 20274-20278 
20289-20296 20345-20354 20357-20359 20401-20405 
2044 1 -20446 20456-20468 20472-20474 20476-20479 
20485-20496 20502-20503 20505-20510 20514-20553 
20558-20574 20599-20606 20616-20636 20639-20641 
20646-20652 20676-20680 20698-20707 2071 8-20725 
20727-20734 20753 20789-20791 20819-20821 20824- 
20843 20853-20854 20868-20870 20879-20880 20890- 
20900 20924-20925 20938-20942 20952-20954 20957- 
20962 20977-20988 2 1 005-2 1 008 2 1 0 1 6-2 1 020 2 1 026- 
2 1 045 2 1 060-2 1 066 2 1 072-2 1087 21 097-2 1 1 00 2 1 1 05- 
2111121 123-21 127 21 133-21 135 21 176-21 180 21 194- 
21 198 21208-21215 21233-21235 21241-21247 21277- 
21280 2I295-212962130I-21303 21359-21360 21377- 
21397 21410-21414 21417 21428-21433 21440-21445 
2 1 447-2 1 450 2 1 492-2 150021516-2153021 554-2 1 556 
21647-21655 21729-21733 21881-21885 21891 21915- 
21916 21924-21928 21948-21950 21962-21968 2 1975- 
21977 21989-21993 22007-2201 5 22020-22029 22074- 
22079 22090-22094 22 1 0 1 -22 1 07 22 1 2 8-22 1 3 8 22 1 52- 
22 1 56 22 1 6 1 -22 1 64 22 1 7 1 -22 1 77 22204-22207 222 1 2- 
22224 22253-22276 22284-22299 223 1 0-223 1 1 223 1 9- 
22322 22336-22346 22349-22350 22358-22361 22365- 
22371 22377-22380 22383-22388 22440-22448 22495 
22561-22565 22571-22581 22607-22609 22644-22651 
22653-22654 22663-22664 22678-22679 22690 22708- 
22709 22763-22764 22801-22816 22823-22827 22835- 
22837 22854-22858 2291 1 22925-22926 22941-22947 
22971 23007-23021 23046 23051-23052 23063 23066- 
23067 23074-23076 23085-23086 23098-23101 23109- 
23 1 1 1 23 1 25-23 1 36 23 1 38-23 1 40 23206-23209 232 12- 
232 1 5 232 1 8-232 1 9 23252-23256 2326 1 -23262 23343- 
23344 23346 23356-23357 23379-23385 23392-23398 
234 1 5-234 1 8 23439-23450 23470-23472 23486 23492- 
23496 23521-23523 23555-23565 23675-23681 23704 
23718-23719 23731-23742 23760-23767 23802-23805 
23812-23813 23834-23835 23839-23840 23845-23848 
23865 23867-23870 23903-23904 23990-23992 24014- 
2401 8 24021-24024 24035-24040 24481-24490 25289- 
25290 25323-25325 25347-25354 25383-25401 25461- 
25470 26029-26031 261 16-26120 26270-26279 26294- 
26302 26337 26341-26344 26373-26374 26383-26385 
26389-26393 264 1 5 26455-26459 26467-26470 266 1 0- 
26612 26657-26659 26732 26742 26757-26771 26796- 
26798 26855-26857 26879 26882-26884 27100-27102 
27 1 27-27 132 271 73-27 1 74 272 1 8 27247-2725 1 27269- 
0707n ■) 7/107 '57'inn '?7S9n.97S'? 1 77S62-27563 27586- 
27587 27600-27601 27621 27649-27654 27674-27676 
27784-27788 27807-27808 278 1 2-278 1 3 27865-27868 
27938-27939 27995-27998 28001-2801 1 28018-28039 
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BNSDOCID: <WO 0175067A3JA> 
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PCT/US01/08r)3] 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SKQ ID NOS: 








28042-28043 28045-28086 28099-28100 28142-28145 
28 1 92-28 1 98 28263-28268 28286 283 1 5-283 1 6 28360 
28363-28364 28424 28468-28484 29250-29252 29278- 
29283 29304-29308 29328-29337 29343-29345 29354- 
29357 29432-29435 29529-29534 29655-29659 30150- 
30156 30189-30199 30361-30368 


thyroid 
gland 


Clontech 


THROOl 


1 97-200 22 1 255-256 259-260 309 324-325 329-330 333- 
335 395 464-465 524-525 546-547 635 656 684 690-691 
847-848 852-859 872-875 891 900-904 913 919-922 929- 
931 957-958 969-971 981-985 1034-1037 1047 1092- 
1094 1109-1110 1123-1127 1235-1237 1242 1273-1279 
1307 1337 1409-1410 1431 1453-1454 1467-1469 1488- 
1489 1553-1555 1557-1559 1667-1668 1675 1705-1714 
1828 1840 1850-1852 1856-1860 1862-1863 1865-1873 
1879-1880 1885-1889 1912-1913 1925-1927 1945-1946 
1964-1966 1969-1970 1990 2058 2062 2130-2131 2222- 
2226 2275-2276 2306 2354-2355 2360-2367 2383-2388 
2393-2395 2471-2474 2480-251 1 2513-2514 2540-2541 
2597-2603 2663-2665 2679 2779 2806 2826-2827 2871- 
2873 2951-2955 2983-2986 2988-2989 3004 3006-3008 
3 1 07-3 1083131 31 44-3 1 46 3 1 5 1 -3 1 54 3306-3308 3310- 
3311 3316-3321 3366 3377 3433 3441-3442 3448-3450 
3466 3512-3514 3526-3529 3555-3558 3565-3588 3679- 
3682 3693 3763-3765 3789-3794 3834-3835 3944-3955 
4067-4072 4 1 24-4 12641 60-4 1 62 4489-4493 4512-4516 
4555-4556 4562-4573 4607 4612-4614 4655 46664701- 
4704 4712-4713 4720-4725 4785-4789 4795-4809 4868- 
487 1 497 1 -4974 5065 5073 5 1 09-5 1 1 5 5 1 1 8 5 1 92 5276- 
5278 5285-5287 5335-5336 5519-5521 5802 5805-5807 
5823 5846 5899-5906 5919-5921 5994-6000 6106-6109 
6155-6159 6284-6288 6290-6296 6300 6341-6343 6386 
6403-6404 6490 6533-6535 6542-6543 6551-6567 6859- 
6876 6982-6984 7203 7209-7212 7216-7219 7350-7352 
7450-7451 7482-7517 7536-7541 7554-7555 7608 761 1- 
7612 7615-7617 7630-7636 7671-7673 7678-7687 7701- 
7703 7734-7736 7757-7759 7763-7770 7805-7808 7815- 
7818 7822 7972-7975 7978-7983 7988 7990-7992 7994 
8002 8049-8056 8059-8063 8070 8079 8087-8089 8113- 
8114 8137-8159 8161 8174-8177 8206-8213 8221-8229 
8234 8249 8251-8265 8297-8300 8313-8314 8349-8362 
8368-8369 8383-8389 8409-8414 8434-8452 8465-8476 
8497-8499 8506-8508 8512-8513 8534-8535 8537-8550 
8607-8609 8751-8753 8762-8767 8917-8933 8997 9037 
9040-9045 9072-9074 9264-9265 9331-9333 9360-9361 
9391-9392 9395-9396 9408-9414 9429-9430 9444-9448 
9460 9472-9477 9486-9488 9522-9534 9561-9566 9617- 
9626 9682-9683 9709-9713 9726-9727 9729-9731 9735- 
9738 9757-9762 9770-9771 9782-9783 9794-9795 9828 
9835-9840 9848-9852 9899-9904 9923-9924 9929-9935 
9954-9955 9965-9968 9981-9983 9989-9992 9997- 1 0009 
10015-10016 10025-10026 10033-10037 10164-10166 
10275-10276 10278 10306 10311 10326-10328 10451- 
10453 10470-10473 10490-10493 10498-10503 10520- 
10522 10533-10534 10537-10538 10543-10549 10592- 
10594 10609-10611 10615-10623 10627 10881-10883 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








10895-10898 10903 10931-10933 10945 10957-10958 
10971 10980-10985 1 1035-1 1037 1 1042-1 1044 1 1071- 
11075 11 081 11135 11147-11 156 11 160 11217-11219 
1 1274-1 1275 1 1295-1 1296 1 1345-1 1350 1 14I9-1 1422 
11468-1 1472 11476-1 1478 11546 11607-11608 1 1660- 
1 1661 1 1731-1 1734 1 1766-1 1768 1 1780-1 1782 1 181 1- 
11832 11835-11836 11842 11901-11905 11921-11930 
1201 1-12015 12017-12022 12175-12176 12186-12193 
12206-12208 12225 12241-12244 12259-12262 12366- 
12397 12470-12471 12486-12518 12545-12546 12555- 
12559 12615-12618 12637 12723 12729 12760-12762 
12785-12787 12796-12798 12803-12804 12829-12830 
12968-12969 12975-12976 12978-12981 12984-12992 
12997-12999 13087-13089 13107-131 17 13425-13495 
13531-13535 13560-13562 13592-13595 13603-13605 
13931-13933 13954-13956 14023-14026 14058-14059 
14130-14131 14170-14172 14206 14228-14238 14261- 
14263 14298-14305 14382-14385 14505-14545 14604 
14626 14644-14648 14650-14651 14666-14668 14681- 
14685 14784 14789-14791 15182-15183 15257-15259 
15290-15293 15306-15320 15332-15335 15345-15346 
15358-15359 15386-15388 15400-15403 15454-15456 
15538-15541 15545-15546 15576-15577 15588-15589 
15661-15663 15699-15700 15789-15814 15869-15870 
15880 15902-15903 15988-15990 16044-16046 16075- 
16079 16096-16097 16121-16122 16130-16132 16168- 
16171 16200-16201 16219-16220 16269-16270 16279- 
16280 16451-16452 16461-16464 16470-16472 16484- 
16486 16496-16497 16535 16557 16570-16573 16579- 
16582 16623 16632-16634 16636-16637 16652 16686- 
16693 16727-16729 16851-16853 16875-16877 16894- 
16896 16911-16912 16921-16923 16943-16945 16954- 
16961 17038-17041 17046-17057 17094-17100 17105- 
17111 17131-17132 17237-17242 17279 17284-17285 
17330-17332 17335-17339 17372-17374 17441-17450 
17454-17456 17493-17496 17610-17636 17924-17926 
17958-17962 17998-17999 18001-18003 18015-18016 
18029-18030 18376-18377 18421-18425 18492-18494 
18500-18501 18533-18534 18536-18537 18625-18626 
18655-18660 18671-18672 18691-18692 18717-18718 
18723-18726 18730-18732 18738-18744 18767-18769 
18778-18780 18787-18789 18796-18804 18806-18807 
18825-18828 18835-18838 18842-18845 18857-18880 
18894-18903 18910 18919-18921 18925-18935 18941 
18946-18950 18960-18973 18976-18977 18996 19001- 
19009 19029-19035 19045-19048 19055 19057-19058 
19062-19066 19074-19083 19096-19101 19106-19118 
19138-19140 19142-19148 19154-19155 19159 19254- 
19255 19257 19266-19267 19274 19283-19294 19306- 
19312 19316-19317 19345-19360 19362 19370 19380- 
19402 19405-19406 19415-19417 19422-19434 19442- 

\QAaA IO/l'^S }QAA1 iQARA iQdftft IQd04-1040<^ lOSlS- 
1 y*f H*t 1 y*f JO- 1 1/*»0 1 lyHoH' ly^oo iynyH~ lyHyyj J7Jij- 

19521 19548-19553 19560-19562 19564-19566 19574- 
19578 19593 19604-19608 19617-19619 19627-19655 
19667-19668 19683-19687 19689-19693 19727-19735 
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Tissue 
origin 



RNA 
Source 



Library 
Name 



SEQ ID NOS: 



19743 
19808 
19937 
19963 
20043 
20102 
20137 
20235 
20289 
20330 
20431 
20510 
20575 
20686 
20758 
20824 
20890 
20956 
21027 
21122 
21235 
21303 
21397 
21461 
21655 
21974 
22042 
22097 
22187 
22271 
22333 
22383 
22495 
22599 
22653 
22742 
22829 
22874 
22971 
23067 
23101 
23244 
23385 
23493 
23539 
23761 
23833 
23892 
24011 
24772 
25335 
25968 
26248 
26327 
26374 



-19751 19756 
19814-19822 
19939-19946 
19965-19967 
20048-20065 
20106-201 13 
-20148 20167 
;-20240 20250 
'-20296 20299 
20345-20354 
20437-20451 
1-20520 20524 
20578 20614 
20688 20698 
20766 20789 
-20849 20853 
-20900 20922 
20963-20972 
-21045 21060 
21145-21151 
21248-21252 
21326-21334 
21408-21409 
21477-21482 
21913-21921 
21978 21989 
-22044 22050 
22115-221 16 
-22192 22195 
-22289 22292 
-22335 22343 
-22388 22399 
22534-22539 
-22602 22607 
-22654 22661 
22760-22762 
22833-22834 
22927-22938 
22991-22994 
23070-23071 
23117-23119 
23249 23251 
23392-23395 
23510-23511 
23543-23544 
23771-23780 
23843-23844 
23906-23910 
24014-24018 
-24774 25306 
25340-25341 
26024-26028 
■26252 26294 
26337 26341- 
26383-26385 



19759- 
19855- 
19948- 
19972- 
20074- 
20120 
■20179 
-20253 
20305- 
20391- 
20485- 
•20535 
20619 
-20711 
20797 
20854 
-20923 
20977- 
-21066 
21202- 
21256- 
21340- 
21434- 
21495- 
21929- 
21993 
■22059 
22141- 
-22198 
22299 
22348 
-22408 
22553- 
-22609 
-22662 
22768- 
22846- 
22948- 
23047- 
23074- 
23123- 
23261- 
23439 
235M- 
23682 
23793- 
23856 
23941- 
24026 
25316- 
25370- 
26195 
-26302 
26344 
26401- 



•19763 19768 
-19856 19921 
19949 19953 
•19981 20015- 
20079 20087- 
20122-20127 
20189-20194 
20265-20270 
20307 20316- 
20400 20415- 
20490 20497- 
20537-20545 
20642-20643 
20726-20732 
20806-20812 
20858-20863 
20929-20935 
■20988 20991 
21069-21087 
■21207 21223- 
•21271 21277- 
■21342 21351- 
■21439 21447- 
■2150021516- 
■21935 21967- 
21995-22018 
22074-22076 
•22143 22152- 
22204-22226 
22314-22318 
22358-22359 
22434-22435 
22558 22560 
22622-22628 
22700-22701 
•22770 22805- 
•22849 22854- 
22950 22955- 
23050 23059- 
•23076 23085- 
23124 23218- 
23262 23358- 
•23447 23470- 
•23518 23524- 
•23686 23704 
•23797 23806- 
23860 23871- 
23956 23999- 
24028 24056 
25318 25323- 
•25375 25534- 
26209-26213 
26307-26309 
26349 26359- 
26402 26405 



-19772 
19929 
-19957 
20017 
20094 
20130- 
20208- 
20274- 
20320 
20417 
20498 
20554- 
20676 
20752 
20819 
20865 
20943 
20999- 
21097 
21226 
21294 
21352 
21450 
21530 
21968 
22020- 
22092- 
22156 
22246. 
22323- 
22365- 
22440- 
22571- 
22634 
22707 
-22816 
-22858 
■22957 
•23060 
•23086 
•23219 
23360 
•23472 
■23525 
23718- 
■23809 
■23877 
■24001 
24126- 
■25325 
-25536 
26235- 
26316 
26365 
2641 1 



19804- 
19933- 
19962- 
20029- 
20099- 
20132 
•20214 
-20278 
20328- 
20425- 
20501 
20567 
-20681 
■20753 
•20821 
20881 
20952- 
21004 
21114 
21233- 
21301- 
21377- 
21458- 
21587- 
21973- 
22029 
•22094 
22160 
-22255 
-22328 
-22371 
-22448 
22581 
-22643 
22741- 
22823- 
22870- 
22969- 
23066- 
23098- 
23242- 
23382- 
23489- 
23532- 
23719 
23827- 
23890- 
24005- 
24129 
25334- 
25966- 
26236 
-26321 
26373- 
26424 
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Tissue 
oriyin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








26440-26445 26453 26596-26602 26615-26616 26732 
26737 26796-26798 26843-26845 26850-26852 26858- 
26862 26876-26879 26891-26892 26980-26984 26988 
27048-27049 27052 27074-27077 2709 1 27 1 05 27 1 22- 
27 1 26 27 1 47-271 49 27209-272 1 3 27229-27232 27269- 
27270 27275-27276 27414-27431 27439-27443 27468 
27486-27492 27496 27498-27500 27510-275 1 1 27589- 
27592 27602-27606 27622 27636-27639 27649-27654 
27658 27662-27672 27698-27699 27726-27739 27744- 
27748 27767-27768 27816-27818 27840-27844 27848- 
27852 27861-27864 27890-27892 27896-27927 27989- 
27990 280 1 9-28038 28097-281 00 28 142-28 1 47 28 1 6 1 
28192-28198 28204-28209 28290-28292 2831 1-28313 
283 15-283 1 6 28361-28362 28365-28370 28420 28424 
28435-28439 28464 28468-28484 291 17-29123 29278- 
29283 29309-29314 29332-29337 29364-29366 29378- 
29379 29940-29953 301 35-30 1 42 30 1 50-30 1 56 30 1 95- 
30199 30224-30232 30240-30242 30361-30368 


trachea 


Ciontech 


TRCOOl 


1 77- 1 78 1 80- 1 8 1 255-256 395 5 1 8-5 1 9 546-547 847-848 
919-922 934-935 1312-1313 1431 1561 1667-1668 1875- 
1877 1879-1880 1884-1892 2015-2018 2370-2373 2516 
2926 295 1 -2955 300 1 3 1 65-3 1 69 3322-3323 344 1 -3442 
3525 3622-3623 3676 3840-3852 3949-3953 4067-4072 
4 1 5 1 -4 1 55 4 1 58-4 1 59 4386-4387 451 5-45 1 6 5056 5253- 
5266 5337-5341 5530-5531 5846 6002-6004 61 13 6226- 
6234 7618-7621 7745-7746 7794 7806-7808 7988 8041- 
8042 8342 8449-8452 8510-851 1 8543-8550 8576-8582 
8919-8933 9049-9062 9264-9265 9531 9729-9731 9739- 
9742 9786-9790 9828 9848-9850 10306 10449-10450 
10551-10554 10869 10980-10985 11123-11124 11252- 
11273 11731-11734 11906-11907 12360 12374-12377 
12432-12433 12760-12762 12872-12881 13609-13612 
13632-13633 14004 14048-14053 14058-14059 14105- 
14106 14170-14172 14207-14208 14546-14549 14604 
15290-15291 15491-15495 15588-15589 16434-16437 
16636-16637 16666-16667 16727-16733 17073 17455- 
17456 17958-17962 18527 18633-18637 18673-18677 
18796 18857-18880 18882-18888 18894-18896 18975 
19057-19058 19074-19080 19084-19085 19138-19140 
19362 19370 19401-19402 19422-19431 19494-19496 
19749-19751 19764-19767 19953-19957 19962-19963 
1 9972- 1 998 1 20257-20262 20265-20270 20289-20296 
2044 1 -2045 1 20472-20474 20548-20553 2063 1 -20634 
20698-20707 20727-20732 20792-20797 20813-20815 
20929-20932 20952-20954 20973-20976 21060-21066 
21097-21100 21137-21 140 21171-21174 21297-21298 
21403-21404 21410-2141621447-21450 21973-21974 
21978 22135-22138 22171-22175 22358-22359 22383- 
22388 22455-22465 22551-22552 22634-2263622760- 
22762 22828-22829 22870-22874 22955-22957 22969- 
22970 22972 23071 23222 23261-23262 23382-23385 

23890-23892 24126-24129 24772-24774 25306 25347- 
25354 26270-26272 26341-26344 26469-26470 26665- 
26666 26876-26879 27052 27129-27132 27557-27559 
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Tissue 
origin 


Source 


Name 


SEO ID NOS: 








27600-2760 12781 4-278 15 2781 9-27820 28 1 42-28 1 45 
28233 29367 30141-30142 


uterus 


Clontech 


UTROOl 


124-125 188-191 227-230 251-252 301 329-331 738-740 
919-922 1028 1047 1453-1454 1562-1564 1705-1714 
1893-1901 1912-1913 2366 2374-2377 2926 2988-2989 
3001 3205-3207 4557-4560 4712-4713 4971-4974 5903- 
5906 5919-5921 61 14-6136 6235-6237 6403-6404 6533- 
6535 6625-6626 6932-6938 7678-7680 7728 7771 7798- 
7801 7921-7923 7946 8010-8012 8084-8085 8090-8093 
8137-8141 8313-8314 8368-8370 8415 8420-8421 8689- 
8690 9072-9074 9264-9265 95 1 7-9521 9535-9537 9577- 
9578 9828-9832 9848-9850 9929-9935 9953 10033- 
10037 10268-10272 10508-10512 10537-10538 10980- 
10985 11071-11075 11135 1 1505-1 1506 1 1546 1 1609 
1 1 73 1 - 1 1 734 1 1 803- 1 1 804 1 2023- 1 2026 ! 2046- 1 2049 
12190-12191 12378-12397 12432-12433 12894-12897 
13107-13117 13592-13597 13888-13895 13954-13956 
14058-14059 14261-14263 14445-14447 14604 14650- 
14651 14988-14992 15182-15183 15187-15189 15290- 
15291 15390 15576-15577 15699-15700 15855-15857 
16145-16146 16174-16176 16600 16643-16648 167J6- 
16723 16851-16853 17330-17332 17454 17958-17962 
18015-18016 18527 18655-18658 18673-18677 18761 
18789 18825-18834 18894-18896 18899-18903 18936- 
18939 19036-19039 19074-19083 19362 19370 19375- 
19379 19387-19389 19442-19444 19560-19562 19609- 
19615 19693 19727-19732 19764-19767 19816-19818 
19926-19929 19933-19937 19950 19981 20029-20043 
20 1 20 20 1 22-20 1 27 20 1 46-20 1 48 20 1 5 1 -20 1 54 20289- 
20296 20298 20328-20330 20366-20368 20401-20405 
20427-20431 20469-20471 20491-20494 20554-20557 
20602-20606 20629-20630 20649-20652 20689-20692 
20753 20758-20767 20801-20805 20858-20862 20864 
20938-20942 2 1 005-2 1 008 2 1 072-2 1 075 2 1 2 1 3-2 1 2 1 5 
21281-21294 21377-21397 2191 1-21912 21955-21957 
21978-21982 22019-22025 22050-22055 22090-22091 
22 1 87-22 1 92 222 1 8-22224 2225 1 -22252 2226 1 -22264 
22358-22359 22362-22364 22373 22405-22408 22571- 
22581 22622-22624 22644-22651 22663-22664 22887- 
22891 22955-22957 22969-22970 23047-23050 23094- 
23097 23141 23425-23427 23439-23447 23543-23544 
24029-24033 24130-24 144 25085-25090 25340-25341.. 
25374-25375 25416-25417 26221-26223 26270-26272 
26285-26290 26327 26607-26609 26676-26677 26755- 
26756 26853-26854 26860-26862 27173-27174 27294 
27348-27353 27493-27496 27602-27606 27636-27639 
27649-27654 27729-27739 27861-27864 27896-27927 
28105-28121 28133-28137 2831 1-28313 28424 28426- 
28428 29339-29340 29378-29379 29962-29963 30150- 
30156 



♦The 16 tissue-mRNAs and their vendor source, are as follows: 1) Normal adult brain mRNA 
(lnvitrogen),2) normal adult kidney mRNA (Invitrogen), 3) normal adult liver mRNA (Invitrogen), 
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4) nonnal fetal brain mRNA (Invitrogen), 5) normal fetal kidney mRNA (Invitrogen), 6) normal 
fetal liver mflNA (Invitrogen), 7) normal fetal skin mRNA (Invitrogen), 8) human adrenal gland 
mRNA (Clontech), 9) human bone marrow niRNA (Clontech), 10) human leukemia lymphablastic 
mRNA (Clontech), 11) human thymus mRNA (Clontech), 12) human lymph node mRNA 
(Clontech), 13) human spinal cord ixiRNA (Clontech), 14) human thyroid mRNA (Clontech), 15) 
human esophagus mRNA (BioChain), 1 6) human conceptiona! umbilical cord mRNA (BioChain). 
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>tQ ID NO: f 
)f peptide 1 
equcncc 


Viet S 
lod i 
( 


>EQ ID NO: T 
n USSN 1 
)9/540,2l7 i 

s 


>Ciicleotidc t 
ac^ition of first < 
:odon for peptide 4 
tcquence 


Nucleotide locsuiun ol'hisi . 
:odon for last ;imin«) »cid ^ 
[)f peptide seqnt nee 


Villi no acid sequence ( \-Unknown, 
*=Stop codon, /=possible nucleotide 
Jelction, X^possible nucleotide insertion) 
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23 
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6 


30374 




o 


-5 
J 


164 




7 


30^73 


D 
D 


7 


1 1 z. 


279 




8 


303/0 


D 


Q 




405 




9 


30377 


D 


Q 
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10 


30j /o 
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1 


960 
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D 
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13 


3038 1 


Q 
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14 


30 J 82 


D 
D 
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15 
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Q 


1 < 

1 3 
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16 
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1 A 
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1 


372 




17 
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o 
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1 


1404 




18 
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t> 
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2013 




19 
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20 
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21 
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23 
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24 
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B 


24 
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1 
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25 


30393 


r> 
D 


23 


1 
1 
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26 
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20 
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27 
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B 
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1 
1 
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28 
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B 


2o 


9m 
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29 
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C 


2y 
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30 


30398 


B 




41 


816 




31 
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C 


■1 1 


9A 

zo 
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B 


32 
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zjy 


2328 




33 
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1 
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0A4 
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1 < 


9 OR 
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449 
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1 1 S 
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38 
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Jo 


JO J 


483 
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B 


Jy 




1 125 
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*y t\A t\o 
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41 


Ay* AA 
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A 1 




602 




42 


1 A>l 1 A 

304 10 


D 


**2 
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14 
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C 


50 
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hod 


SEQ ID NO: 
in i;SSN 
09/540,217 


iNucteotldv 
location of llrst 
codon for pt pildc 
sequence 


Nucleotide location of last 
codon fur last amino acid 
of peptide sequence 


Amino acid sequence ( X=ljnknown, 
*-Stop codon, /^possible nucleotide 
deletion, \-possible nucleotide insertion) 




583 19 


/\ 


28121 


39 


346 


QYISELQFLASTVRQTPATSPAH 
KN FQTP E PQQPG IPPEPPPPGAC 
YKCWKSGHQAKECLQPGIPRX/ 
HASHLWQPLPEPPGTLAQGSLT 
DSFPDLLG L A A ED 


27952 


58320 


A 


28122 


159 


306 


LGSGNLP'^ EINPLSSCSLFREEDP 

PTTSGPOTNQPKEHLTNFKSAA 

ED 




58321 


c 


28123 


80 


106 






58322 


/\ 


28 124 


166 


423 ' 


RPRSERLLWGTSPLS/CALTL*G 
DPPTTSGPQTNQLKEHLTNFKS 
GPHWKMDCPTHPAATPRAPGT 
LAQGSLTDSFPDLLGSAAED 


27955 


58323 


A 


28125 


1 


354 




770Sfi 






28126 


] 


702 








A 


98177 

XO IX/ 


317 


427 










28128 


467 


640 


SARKRF0LSP**NK1TLLKPASS 
AISALAATPRAPGTLAQGSLTD 
SFPDFLSLAAED 


27959 


58327 


B 


28129 


1 


320 








A 


981 30 

XO 1 


J 


605 




27961 


58329 


A 


28131 


273 


529 


LGSGDLPWGINPLSSCSLLREK 
DPLTISGPOTHQPKEHLTNFKSG 
PH*KSDCSTAPG\ATPRAPGTLA 
QGALTDSFPDLLSLAAED 


27962 


58330 


A 


28132 


459 


601 


DVDRHVRGSNFHHNEIRSLAAT 
PRAPGTLAQ/GLTDSFPDLLGLA 
AED 




58331 


A 


28133 

XO 1 


1 12 


331 


LGLGDLPWVEINPLSSCSLLHEK 
DPPTTSG PQTDQPKK RLTNFKS 
ATPRAPGTLAQGSLTDSFPDLL 
GLAAED 




58332 


A 


28134 


1 


579 




27965 


58333 




28135 


72 


300 




27966 


58334 


A 


28136 


722 


820 




27967 


58335 


A 


28137 


1 


624 




27968 


58336 


A 


28138 


348 


636 




27969 


58337 


A 


28139 


134 


1131 




27970 


58338 


A 


28140 


1 


1209 




27971 


58339 


A 


28141 


2 


764 




27972 


58340 


A 


28142 


3 


805 




27973 


58341 


B 


28143 


1 


861 




27974 


58342 


A 


28144 


1 


1599 




27975 


58343 


A 


28145 


119 


593 




27976 


58344 


A 


28146 


1 


573 





3680 

3NSD0CID: <WO_01 75067A3_IA> 



wo 01/075067 



PCT/USO 1/08631 



NO: 


SEQ ID NO: 
or peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon fur peptide 
sequence 


Nucleotide locHtton of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Uiikno\vn, 
*~Stop codon, /=pos5ible nucltrotide 
deletion, \=pos$ible nucleotide insertion) 


27977 


58345 


A 


28147 


163 


593 


G FLE VQTPH PPN LDG PRR A N RN 

TFLWTCHVGIPDLPALPAPASFL 

GTQLTLKKASDGPRTEKVTQD 

LAQPFWTTGRQLRFVLHLSLQQ 

KDLSKCWRGAEVVLGPTRJLFL* 

GYSEGVKENGTGGVNK*AFSM 

CDSKWFNPCLTF 


27978 


58346 


A 


28148 


159 


405 


PRLRVKYTQLC1L*S/CWRERKK 
FHLGKRVELRQGTILGRVGWP 
KRRLSQGSAGCFPAGLAHSPPH 
LAEAPGSGFCTALFLWL 


27979 


58347 


B 


28149 


123 


1561 




27980 


58348 


A 


28150 


1 


1771 




27981 


58349 


A 


28151 


68 


698 




27982 


58350 


A 


28152 


1 


1260 




27983 


58351 


A 


28153 


57 


302 




27984 


58352 


A 


28154 


I 


245 




27985 


58353 


A 


28155 


5 


422 




27986 


58354 


A 


28156 


3 


1372 




27987 


58355 


A 


28157 


1 


1653 




27988 


58356 


A 


28158 


586 


867 




27989 


58357 


A 


28159 


1 


1410 




27990 


58358 


A 


28160 


1 


1441 


MDIKKGITDISASLRVESGWEA 

RTRKEKTHINTVllGHVDSGKST 

TTGHLIYKCGGVDKRTIEKFEK 

EAAEMGKCSFKYAWVLDKLK 

AEREHGITIDISLWXKFETSKYY 

VTIIGAPGHRDFIKhAMITGVTSQ 

A\D\C A V LI V A AG VG EFES WY SP 

RNGQTREHALL\AYTLGC*NKL 

1 VG V\NKM DS'HEPP YS\QK R Y E 

EI VKEGSTY 1 KK\IG YN PSTV A F 

VP\1SGW\NG*QHCLEAKWLTCP 

WFQGDGKVTP*GLA1ASWEPRL 

LWRALALQSYPPTRPTDQAPLR 

PASPRMSYQKLGGIVNVATEV 

KSVEMHHEALSEVLPGDN/VGA 

FNVKNVSVKDVRRGNVAGDSK 

NDPPMEAAGFTAQVIILNHPGQ 

ISAGYAPVLDCHTAHIACKFAE 

LKEKIDRRSGKKLEDGPKFLKS 

GDAAIVDMVPGKPMCVESFSD 

YPPLGRFAVRDMRQTAVAVGVI 

K\AVDKK\AAGAGKVTK\SAQK 


27991 


58359 


A 


28161 


125 


370 




27992 


58360 


A 


28162 


156 


547 




27993 


58361 


A 


28163 


108 


919 





3681 

BNSDCX^IO: <WO 01 75067 A3JA> 
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SKQ 10 

NO: 


SKQ ID NO: 
of peptide 
sequence 


If 


SEQIDNO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
coclon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino Mcid sequence ( X^Unknown, 
*=Stop codon, /= possible nucleotide 
deletion. \spossiMc nucleotide insertion) 


27994 


58362 


A 


28164 


1 


712 


LNSEGNSGSGDSISYDAPAGNS 

FLEDCELSRQIGAQLKLLPMND 

QIRELQTIIRDKTASRGDFMFSA 

DRLITLVVEEGLNQLPYKECMV 

TTPTGYKYEGVKFEKGNCGVSl 

MRSGEAMEQGLRDCCRSIRIGK 

ILIQSGGETHRAQVYYAQFPPDI 

YRRK VLLM YP1LQTG\NTEFEA 

VK VL* DHG VHPSVIIQLSPFLIP 

HGGQ\SnQRFPEFPl*PTEVHPV 

APTHFGQKYFGTD 


27995 


58363 


A 


28165 


■ 


606 


GIRSAMQNTQNLLQMPYGCGE 

QNMVLFAPNIYGLDEVLNETQQ 

LTPEl KSKA IG YLNTG YQRQLN 

YKHYDGSYSTFGERYGRNQGN 

TWLTAFVLKTFAQARAYIFIDE 

A H I TQ A LI WL SQRQKDNG CFRS 

SGSLLNNAIKVNHSGASFDLSI 

MISARMRIGSDNVKNSKGKPQ 

RKIKPGWHQKRGDRTKVDCDT 

LSYRDGYG 


27996 


58364 


A 


28166 


1 


4626 




27997 


58365 


A 


28167 


15 


4479 




27998 


58366 


A 


28168 


256 


852 




27999 


58367 


A 


28169 


319 


405 




28000 


58368 


A 


28170 


606 


896 




28001 


58369 


A 


28171 


1 


372 


FRRVACVGSAGD\TAGAEP/RG 

ACATAWVCEMAADISESSGAD 

CKGDPRNSAKLDADYPLRVLY 

CGEYCEYMPDVAKCRQWLEK 

NFPNEFAKLTVENSPKQEAGISE 

GQGTAGEEEEKKKQKRGKT 


28002 


58370 


A 


28172 


1 


731 


LSRGSAAGGRALGRPWGARRV 

ACVGSAGD\TAGAEP/RGACAT 

AWVCEMAADISESSGADCKGD 

PRNSAKLDADYPLRVLYCGVC 

SLPTEYCEYMPDVAKCRQWLE 

KNFPNEFAKLTVENSPKQEAGI 

SEGQGTAGEEEEKKKQKRGGR 

GQIKQKKKTVPQKVTIAKIPRA 

KKKYVTRVCGLATFEIDLKEAQ 

RFFAQKFSCGASVTGEDEIIIQG 

DFTDAH\DVIQEKWPEVG**QPL 

EDLGRK 


28003 


58371 


A 


28173 


335 


2297 




28004 


58372 


A 


28174 


23 


416 




28005 


58373 


A 


28175 


1 


681 




28006 


58374 


A 


28176 


1 


1668 




28007 


58375 


A 


28177 


1 


1587 





3682 



BNSOOCIO: <WO_017S067A3_IA> 
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SEQ Il> 
NO: 


SEQ ID iSsJ: 
Of peptide 
sequence 


Met 
hud 


in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide locsilion of Isist 
codon for Inst amino acid 
of peptide sequence 


«iiiu 5vi|iJviicc 1 /X"" n K n i»vn, 
*=Stop codon, /=possiblc nucleotide 
(li-letion»\-po$siblc nucleotide insertion) 


28008 


58376 


A 


28178 


250 


687 


AATSLPFRASTIASANSILRVGV 

M TS I H HF VFSK R VCCN FTSKTY 

FMSQQSSRTCTDGGYQALPFSC 

SSVSPSQQQTQIKSVRPDYLLVE 

PPHHMGPSFFASSGLHYDQ*PH 

HRLHLYWVFSARPWNGDLNPS 

SAHDI*HE*PLHF 


28009 


58377 


c 


28179 


45 


179 




28010 


58378 


A 


28180 


743 


1478 




28011 


58379 


C 


28181 


151 


351 




28012 


58380 


A 


28182 


2 


355 




28013 


58381 


A 


28183 


19 


428 




28014 


58382 


B 


28184 


61 


2118 




28015 


58383 


A 


28185 


1 


1824 




28016 


58384 


A 


28186 


150 


1552 


KNMETEQPEETFPNTETNGEFG 

KRPAEDMEEEQAFKRSRNTDE 

MVELRILLQSKNAGAVIGKGG 

KNIKALRTDYNASVSVPDSSGP 

ERILSISADIETIGEILKKIIPTLEE 

GLQLPSPTATSQLPLESDAVECL 

NYQHYKGSDFDCELRLLIHQSL 

AGGIIGVKGAKIKELRENTQTTI 

KLFQECCPHSTDRVVLIGGKPD 

RFVXECIKHLDLISESPIKGRVAQP 

YDPNFYGWKPMDYGXGFTMMF 

DDRRGRPVGFPMRGRGGFDRM 

PPG RGGRPM PPSRRDYDDMSPR 

RGPPPPPPGRGGRSGSRARNLPL 

PPPPPPRGGDLMAYDRRGRPGD 

RYDGMVGFSADETWDSAIDTW 

SPSEWQMAYEPQGGSGYDYSY 

AGGRGSYODLCjOPiI 1 IQV 1 IPK 

DLAGSIIGKGGQRJKQIRHESGA 

S I K I DEPLEG SEDRIITITGTQDQI 

QNAQYLLQNSVKQYSGKFF 



3683 

BNSDOC1D: <WO 0i75067A3JA> 




PCTAJSOl/08631 



SEO iD 
NO: 


SEQ II) NO: 
of peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Niiclcoiide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for Inst amino acid 
of peptide .sequence 


Amino acid sequence ( \=Unknown, 
•==Stop codon, /==possible nucleotide 
deletion,' \-possible nucleotide insertion) 


28017 


58385 


A 


28187 


22J 


1634 


KNMETEQPEETFPNTETNGEFG 

KRPAEDMEEEQAFKRSRNTDE 

MVELRILLQSKNAGAVIGKGG 

KNIKALRTDYNASVSVPDSSGP 

ERILSISADIETIGEILKKIIPTLEE 

GLQLPSPTATSQLPLESDAVECL 

NYQHYKGSDFDCELRLLIHQSL 

AGGIIGVKGAKIKELRENTQTTI 

KLFQECCPHSTDRVVLIGGKPD 

RVVECIKIILDLISESPIKGRAQP 

YDPNFYDETYDYGGFTMMFDD 

RRGRPVGFPMRGRGGFDRMPP 

GRGGRPMPPSRRDYDDMSPRR 

GPPPPPPGRGG\RGGSRARNLPL 

PPPPPPRGGDLMAYDRRGRPGD 

RYDGMVGFSADETWDSAIDTW 

SP\SEWQMAYEPQGG\SG\YDYS 

Y/AQGGRGSYGDLGGPIITTQVT 

IPKDLAG/SLFIGKGGQRMKQIR 

HESGS/SS1KIDEPL\EGSEDRIIT1 

TG\TQDQ1Q\NAQYLLQ\NSVKQ 


28018 


58386 


A 


28188 


218 


497 




28019 


58387 


c 


28189 


183 


254 








A 




1 


1056 








A 


28191 

i&O 17 1 


825 


933 




28022 


58390 


A 


28192 


1 


201 


LVGHDRQGEHVCFYENYAEIG 
NR*GRNLGLTEVTGAVCEALR 
QYSPGNLLSLMGVRVSPSESEE 






A 




450 


509 




28024 


58392 


A 


28194 


2 


71 


SLTIPQPLSPFNLGVTLQSLPSLN 
FSSFPFLVENGDAFYLAATLRA 
PGTVAQGSLTPSQIFSA*WRHPS 
ISPFS 


28025 


58393 


A 


28195 


213 


350 


AVSHLCGTPLEIRLFNSPGSHSQ 
SPWNSGPRLSD*LLPRSSGLSG 


28026 


58394 


A 


28196 


372 


782 


LRSADLPWEIMPLSSCSLLHEKD 

PPTSSGPQTDQPKEHLTNFKSE 

KKETRFIRGPKTPAPVMD*GRQ 

PSLGV*PLQGCLSDYSPRFQRC 

QTTQGHLPWSFTLSSKSHFSGG 

RGKSLLQVPEIWPPGQGMPAA 

QDSS 


28027 


58395 


A 


28197 


189 


380 


SLCIFSSASALQQQWQHEGWC 
GQLLPRGHGPNRKLQQQRQW! 
LL*VPE1LPLGQGMPAAQDSS 


28028 


58396 


A 


28198 


33 


302 


FRJCALSTKLFCLSTPWCQTHIL 
SYPQYLPLLPIYSVLDLRHAFFT 
1ALHPSSQPLFAFT!TDPDTH*A 
QQITWAALPQGFTDSPHYVQ 



3684 



BNSOOCID: <W0 0175067A3JA> 



wo 01/075067 
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SKQ ID 
NO: 


SEQ ID NO: 
of peplidt 
sequence 


Met 
hod 


SKQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location ofTirst 
codon for peptide 
sequence 


Nucleotide location oTIast 
cndon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=linknown, 
*=Stop codon, /^possible nucleotide 
deletion, \-possible nucleotide insertion) 


28029 


58397 


A 


28199 


1 


532 


MRVRNREEGNVGKWGERQVD 

QRDAVMRVRCGIWNNVGDRIE 

VRAENNGNCGTQQRVGTTEGA 

GGAESISVRLPRRSGSVSLQLLS 

REDLGRSQSESLGPEFQGLWK 

V^LPDESSVWPAPGCLLLYCTH 

VDKEKGRRSLHVEHA*QLKTD 

A A RSPRKPDTYTFCSPGSFSCTH 

S/SVESHNYHCSRPGLQSGLPHY 

SRYHT*PS*LH\SLIHLTFTPFPHI 

SFFPVSHPH 


28030 


58398 


A 


28200 


266 


397 


S VHCQRFCRNRVPL VENQI LTG 
ETN1LHTCMHTWF*DHVWKVT 


28031 


58399 


A 


28201 


21 


549 


LGPLPFSLSPCCLHCQGKRLCG 

HHEEARRRKNVSIPRKEAGIIHC 

KGHQKVASDPIAQDNAYADKL 

AKKAASVPTSVPHGJSQAPPPLP 

THQARYWQIDFTHMPRVRKLK 

YLLVWVDTFTGWVEAFPTGSK 

KATAVISSLLSDIIPQFSLPTSIHS 

DSRLAFISQITQAVSQALGIK 


28032 


58400 


A 


28202 


3 


518 


KRPHPYLPLLTLFSDSAHLHPG 

EINNHVAHTRPVWWSLHTDVH 

EIWCRDSDRGTSLGRSIPCPPVL 

CSVRKIHLQPQVLRPTSPRNISPI 

LNQVSGLFLLSSPTSLTVPQPLS 

PFNLGATLQS/APFS*FQFLSFSG 

RDKGDTFYPWSQNSGACHRLG 

KAAFPWCLIIAGTPL 



BNSOOCID: <WO__0175067A3JA> 



3685 



PCT/USOl/08631 



SEQ ID 
NO: 


SEO n> NO: 
of peptide 
sequence 


Met 
hod 


SEO II> NO: 
in IJSSN 
09/540,217 


Vucteotide 
location or first 
coJun for peptide 
sequence 


Nucleotide lucHiion of Inst 
codon for I:i5t amino acid 
uf peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /==possible nucleotide 
deletion, \=possible nucleotide insertion) 


28033 


58401 


A 


28203 




1626 


S EG E A K G S ITLT VCTA L YLK LT 

LFHKTGVFGPLRFPVVNTLNPS 

PFHDGTRELGASEAIGQCQSSA 

AKLRRSGKESESLGPEFQGLWK 

\yLPGSSQCFARESLEEKLSLCF 

RPSDPGAEPPRTAVRPITERSLL 

QGDEYCCALGQGVPNPWSTDR 

YWNWATLQEIGPSSCRKTSSGL 

PLILRYGHVRDLHGSSSHHRPG 

GPKRNKWFRELGLGSACCMRP 

RDL VPC VPA APA V A ERGESTA 

QAVASEGASPKPWQLPGGVGP 

VGAQKSRJEVWEPLPIFRRJMYG 

KACMSRQKFAAGAGFSWYVPV 

AVVGAKVHDVNLHMLSFPSK 

WKLHTCMKFGAVTQIVTSLGR 

SSCSLLLEKDPPM V LRPTSPRN 1 

SPISNLTKETRFIRGPKTPAPVT 

DWEGSLPLVFNHCRDASLIIHP 

GFRGVRPRRDACLSPSPLANLIN 

LTFKVYNNRKKLQFLAFTVRQ 

TSAMSPAHKNFQXSLNLSGQAF 

LQNLLPQELATSARNPATRPRN 

ACSPGFLLSHVPSVRDPTGNWT 

VQLTWHPLPEPLELWPKAL 


28034 


58402 


A 


28204 


921 


1009 




28035 


58403 


A 


28205 


1 


1005 




28036 


58404 


A 


28206 


1 


2706 




28037 


58405 


A 


28207 


1336 


1490 




28038 


58406 


A 


28208 


466 


560 




28039 


58407 


A 


28209 


863 


1672 




28040 


58408 


A 


28210 




876 




28041 


58409 


A 


28211 


133 


746 


SVKMVRYSLDP£N\PMKSCK/S 

QRGSNLRVPFKDHS*KLPQAHQ 

RVCHIRKSPTKYNLKDVHLTRN 

QCVPIPDRYNG*QLGQVCRRPK 

QMGPGTTKGRXWPQKGVLKFL 

PAHALKTAEM*C*TLRVLDVDS 

LV1EHI\QVNKAP\KM\RRRTYR 

AHGRJNPYMSSPCHXIEMMLTEK 

EQIVPKPEEEVAQKKKISVQKKL 

KETPTLWHGE 


28042 


58410 


A 


28212 


3 


466 




28043 


58411 


A 


28213 


1 


2772 




28044 


58412 


A 


28214 


1 


1353 




28045 


58413 


A 


28215 


195 


285 


DIHLLYPVG/RNRG1CRICK*RLR 
S»DY*CWR 



3686 

•: ■ -SOOCID: <VVO_01 7S067A3J/^ 



wo 01/075067 
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SEQ ID 
NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


N ucleoticlc 
location of first 
coclon for peptide 
sequence 


Nucleotide location of IrsI 
codon for Inst amino acid 
of peptide sequence 


*=Slop codon, /=possib!e nucleotide 
deletion, \==possible nucleotide insertion) 


28046 


58414 


A 


28216 


23 


561 


CRPRKFYYEEDWLITKLKGQVS 

QESLSEKASSQATLPNQPVEKAI 

IMQLGTLLTFLHELVPTALPSGS 

CVDTL/SKGLVQMVHHTYSPCQ 

NFISRCVRAPEEFQKIWNSW*SC 

LVLl* PPCVILSFL YVQNKSKSL 

NYTGEKKEKPAAVATAMARVL 

RETKPJPNLIFAIEQYEKFLHPPV 


28047 


58415 


A 


28217 


2383 


2651 




28048 


58416 


A 


28218 


125 


1396 




28049 


58417 


A 


28219 


466 


643 




28050 


58418 


A 


28220 


73 


150 




28051 


58419 


C 


28221 


1 


240 




28052 


58420 


A 


28222 


2 


499 




28053 


58421 


A 


28223 


192 


351 




28054 


58422 


B 


28224 


1 


2103 




28055 


58423 


A 


28225 


247 


400 




28056 


58424 


A 


28226 


288 


589 


WCSRRRG W YLLLG FHN Y V/RSS 
TFLVRCTPSCPGGCCPRYGIYPV 
RSCPRLPGGVSRYGSIHSG/RWC 
SWSPSWSPWLTSVTPRLYVAL 
M ♦ A V VCPV VG KQP 


28057 


58425 


A 


28227 


319 


398 




28055 


58426 


A 


28228 


1299 


1506 




28059 


58427 


A 


28229 


1250 


1907 




28060 


58428 


A 


28230 


547 


638 


EKRKSNCPCLQMT* L Yl * KTPSS 
QPKISLS 



3687 

BNSOOCIO: <WO_017S067A3JA> 
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SEO II> 
NO: 



StQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
locatiun of first 
codun for peptide 
sequence 



Nuclcotidr location uriiist 
codon for ls)St nmino acid 
of peptidf sequence 



Amino arid sequence ( X=tlnknown, 
^<=Stop codon, /^'possible nucleotide 
deletion, \=possible nucleotide insertion) 



28061 



58429 



28231 



488 



2358 



RLSLGHWAAGKQGASDSCEKP 

TQPPSGVLESTTP/CAAPSPPNR 

DSGPCPASSPGLSRPLLSGTAW 

APPPAPPWARVRPPREVWRAD 

LLTPQGGGPATGVSGGEECDSP 

VGGNPGIWKAWGHRRTRVAGI 

GRRGGPGEADKQPLLVILRQTG 

SGVDLQQTPTDLQLRVLTVRR 

NTNKRKGHPHQNPICTSPSSKT 

EGRSMRQKVNKDIQELNSALH 

QVDLIDIYRTLHPKSTEYTFFSA 

PHHTYSNIDHIVGSKALLNKCK 

RTEIVANCLSDHSAI}CPELRIKK 

LTQNCSTT WKLKNLLLND Y WR 

SKRKTHSKASRRQEITKIRAELK 

EIETQNTLQKINESRSWFFENIN 

KIDRLLERLIKKEREKNQIDAIK 

NDKGDITTDPTKIQTTIREYYKH 

LYKNKLLNLEEMDKFLDTYTL 

PRLNQEEIESLNRPITGYEIEAII 

NSLPTKKSPGSDGFTAEFYQRY 

KQELVTFLLKLFQSTEKEGILPN 

SFHEASIILIPKPGRDTTKKENFR 

PISLMNIDAKILNKILANQIQQHI 

KKLIHHDQLGFIPGMQGLFSTC 

KSINVIHHINKTKDKNHMHSID 

AEMASDKIQQPFMLKTLNKLGI 

DGMYLKIIRAIYDKPTANIILNG 



28062 



58430 



B 



28232 



2664 



28063 



58431 



28233 



767 



969 



KKRVFNPEFHIQPN*AS*VKEK* 
NPLQTSKC*EILSPP\ACPKRAPE 
GSTKHGKEQPVPATAKTGQIV 



28064 



58432 



28234 



804 



920 



RDIYSNKCPQEKPEK1*NGHPNI 
TIKRIREARAKTFKS 



28065 



58433 



28235 



786 



935 



28066 



58434 



B 



28236 



1555 



28067 



28068 



58435 



58436 



28237 



895 



1389 



28238 



704 



799 



GELLEVVMTLAWSWGLFLARII 

QTQYFKAFNLFVLILRSSWAFC 

WTHGDELWALVSRKPK*HPGF 

CDHAPSTFPPPGLCP/EPTPPPGA 

VSQYPCPPPSCPWPRWLVLPLP 

VLAGTSSPWKGFSYPPCCFSPF 

HLPARFLHRGNCLSTFDLVVLP 

PLEMPVLALS 



EKRKSNCLCLQMT*LCI*KTPSS 
QPKISLGW 



28069 
28070 
28071 
28072 
28073 



58437 
58438 
58439 
58440 
58441 



B 



B 



28239 
28240 
28241 
28242 
28243 



178 



476 



1287 

1028 

678 

1059 

924 



3688 



BNSDOCID: <WO_01 75067A3JA> 



wo 01/075067 



SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


StQ ID NO: 
in USSN 
09/540,217 


location of first 
codon for peptide 
sequence 


Nucleotide loc<itiun of Iss 
codon for last amino acid 
of peptide sequence 


Amino nrlfl ^rniirnr** f NT^IlnLrnnwn 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


28074 


58442 


A 


28244 


39 


200 


LPLFLIECPLFPSPA*LPWPGLPT 
LC*IGVVREGlPVLCPFSKGiyiLP 
VFAHSV 


28075 


58443 


A 


28245 


225 


314 




28076 


58444 


A 


28246 


243 


311 




28077 


58445 


A 


28247 


21 


1593 


RKRTAPAGPRRHPKHCECPNCG 

SGKGRPS/CSQTHPPPGKLKSSP 

♦SRKAENSKNQSAFSPPKDHSSS 

PVMEQSWMEMDFDELTEVGFR 

SLAETQQOQKEKFRPISLMNID 

VKILNKILANRIQQHIKKLIHHD 

QVGFISGMQGWFNICKSINVIH 

HlNRTNDKNHMllSIDAEKAFD 

KIQQPFMLKTLKKLGIDGTYLK 

IIRAIYDKSTASIILNGQKLEAFP 

LKDRTRQGCPLSPLLFNIALEVL 

ARA I RQEKDI KCIQLGK EK VRL 

SLFAEDMIVYLENPIVSAPNLFK 

LlSNFSKVSGYKrNVQKSQVFL 

YINNRQRESQlMTslEFPFTIARRR 

IKYLGIQLTRDVKDLFKENYKP 

LLKEIKEDTNKWKNMPCSWIG 

RINIMKMAILAKVIYRFNAIPIK 

LPMTFFTE LEKTTLK FI WNQK 


28078 


58446 


A 


28248 


129 


239 


FFLTMSMECSS1CLCPPLFR*AV 
VCRSP*RGPSHPL 


28079 


58447 


A 


28249 


3 


254 


GTAWAPPPAPPWARVRPPXEKC 
GAPTCSHPREEAPRLASPAGKN 
VTVPWGETQGSGRLGVTGEPE 
LLGLGGAGALARLISSLCW 


28080 


58448 


A 


28250 


80 


517 


GHFLGQQPRPQLHSPAPD\PPAP 

TPTDAEGLPQQQQLPQLEPQPE 

CQGPVEAEARQLKSCMKPVRR 

RPAEEELKTKNMDDNTFAMAE 

HPDVQESVGPLVAPTPLRPWPQ 

MTLQVCWSLLEFHSRPCLPGY 

HQQRLQNSKDCCLFLP 


28081 . 


58449 


A 


28251 


1 


670 




28082 


58450 


A 


28252 


1450 


1650 


QWISRQKLYKPEESGGQYSTFL 
KKR1FNPEFH1QPN*AS*VKEK* 
NPLQTSKC*EILSPPGLPYKSS 


28083 


58451 


A 


28253 


1010 


J 294 


QRFSWQKLYKPEESGGQYSTFL 

KKRJFNPEFH1QPN*AS*VKEK* 

NPLQTSKC*E1LSPPGLPYKS\PE 

GSAKHGKEQPIPTTAKTCQIVK 

TIQA 




58452 


A 




A 1 

4 1 


CIO 




28085 


58453 


B 


28255 


1 


2957 




28086 


58454 


B 


28256 


650 


3212 




28087 


58455 


A 


28257 


1 


556 





3689 

BNSOCX:rD: <WO 0175067A3 IA> 



wo 01/075067 




SEQ ID 
NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEO ID NO: 
in liSSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for Inst amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possibIc nucleotide 
deletion, \=possiblc nucleotide inseriion) 




58456 


A 


28258 


378 


566 


KHSQGILLQVPEIWPLGQGMPA 
SRDSS*AVSHLCGTPLE1GWSNL 
PGSHSQSPWNSGPRLSD 


9R0RQ 


58457 


A 


28259 


1 


253 






58458 


A 


28260 


409 


884 






58459 


A 


28261 


1 


2256 






58460 


A 


28262 


118 


302 






58461 


A 


28263 


558 


659 






58462 


A 


28264 


1 


400 








A 


28265 


308 


433 








A 


28266 


1 


71 1 








A 


28267 


559 


657 




28098 


58466 


A 


28268 


1 


400 




28099 


58467 


B 


28269 


232 


498 




2R 1 no 

1 \J\J 




A 
r\ 


28270 


J 


2978 




9R 1 01 




R 
u 


2827 1 


128 


290 




9R109 


S8470 


A 


28272 


3 


193 


DVNIFIRYGLWCFLSPFGLL*QF 
WRLEVQYQDAADSMSGGDPLS 
HS 


28103 


58471 


B 


28273 


125 


197 






CO/179 

JOH /Z 


A 


9R974 


1 
1 


1776 




981 0^ 




A 
r\ 


9R97S 


19 


223 


GFPNRTALPKNGNKNGGEASM 
VRGCLERAET*GCPNGMPQGE 
RLS RFG LRTETTGT V TFRL H CL 
QQSR 


28106 


58474 


A 


28276 


3 


334 




28107 


58475 


A 


28277 


2 


1698 




28108 


58476 


B 


28278 


1 


1281 




981 OQ 




A 


28279 


198 


532 


NSLFLLCLCQALVSG*CWPHK 

MS*GGFPLFLLTGIVS/GRNGTS 

SSLYLW*NSAVNPSGPGLFLVS 

RLLTIASISEPVIGLFRDSTSSWF 

SLGRVYVSRNLSISSRFSSLFA 


281 10 


58478 


A 


28280 


3 


610 


TDFCFCFWLPGLSVLFLSFFLSF 

FLSFFLSFFLSLSFSFSLSLFLFLS 

VSLSFLPSFLFLSLSLSLFLSLFS 

LLA'CLSFLSLFSFFLFLLSFSLSS 

SLLFSSLLFSSLLFSSLLFLLLLL 

LSLSLLFFLSFLFSESVLWEGSV 

AGLQTPALSSALNRAVLPVSCS 

MIDQLCDPGKYFISLCLFLHLR 

VRTCGVWFSVLVIVC 


281 1 1 


58479 


A 


28281 


203 


470 


QAKSVWKKILSFR1*LHRMSDG 

IFWLCFYISMHLCWLVLYWAV 

WFKLQTTRLSRWLTDSLPVSY 

GYCQGMNEGCSSQFKTVFPTLF 

SAS 


28112 


58480 


A 


28282 


164 


338 


GGGGVHVYQTS/GDIRKKEISK 
EISKG/LTKTPRLLVMSPSSCSR 
RG I WPNPDTCPLLLL 


28113 


58481 


C 


28283 


1 


603 





3690 



>lSDOCID: <WO_0175067A3_IA> 



wo 01/075067 




PCT/U SO 1/08631 



NO: 


of peptide 
sequence 


Met 
hod 


^FO in NO- 
in USSN 
09/5^0.217 


Nucleotide 
location of first 
cod on for peptide 
sequence 


1^ u If I lilt. 1 111. u 1 1 u (1 ui ifiat 

codon for last amino add 
of peptide sequence 


/\iTiiiiu atiu Acqu(.ii<.c \ ^x'~ unknown, 
*=Stop codon, /-possible nucleotide 
deletion^ \=possible nucleotide insertion) 


28114 


58482 


A 


28284 


179 


445 


QLSGLASGMRESRDVLGLRFTP 
LLLWIVHSRAWALVESAVMST 
WECWVGDERGTGVKLAGAHT 
ELPTGPGV*YSPPCVHVFSLFNS 
HL 


28115 


58483 


A 


28285 


128 


381 




28116 


58484 


A 


28286 


1 


1392 




28117 


58485 


C 


28287 


1 


3169 




28118 


58486 


A 


28288 


1905 


2449 


AQLPTPAPLPFLGRRWGTWGFP 

GHAFHSWFVA'STAGEGAMGSF 

LALLSFPPLGMKLAILEDFFGIS 

GTAAPLGSSFGSSLRSSLSVTEA 

LLARSL/HFLLILLPLLFLLLFLIA 

FQRTLL VGQCPA K SP LGN A LEG 

NLGAAGSRAHGGEHATGGLQL 

L A L FE AGQSLQPLTAC V PG PRP 

LTCL 


28119 


58487 


A 


28289 


693 


905 


EESI S* K WPYCPS FHNLH PQA Y 
KAIPHPASLGKT*YNQDNNMAG 
KLFKANRNPALGCQQPVCSKT 
DGFRF 


28120 


58488 


A 


28290 


3 


427 




28121 


58489 


A 


28291 


1 


1195 




28122 


58490 


A 


28292 


158 


779 




28123 


58491 


A 


28293 


227 


378 




28124 


58492 


A 


28294 


1 


621 




28125 


58493 


A 


28295 


1 


351 




28126 


58494 


A 


28296 


1 


507 




28127 


58495 


A 


28297 


1 


543 




28128 


58496 


A 


28298 


343 


428 




28129 


58497 


A 


28299 


785 


1178 





3691 

BNSOOCtD: <WQ 017S067A3 IA> 



wo 01/075067 



SEQID 
NO: 


SEQID NO: 
of peptide 
sequence 


Met 
hod 


StQ ID NO: 
in IJSSN 
09/540,217 


Nucleotide 
lociilion of first 
codon for peptide 
sequence 


Nucleotide location of last 
cudon for last amino acid 
of peptide sequence 


Amino acid sequence ( X^Unknown, 
^'^Stop codon, /-possible nucleotide 
deletion, \-possible nucleotide insertion) 


28130 


58498 


A 


28300 


842 


2592 


IREEVESLKRPITSSDIEAVI'NSL 

SIKKKVQYQTDSQPNSTRGENL 

GNTIQDTGMGKDFITKTPKAM 

ATKAKIDKWDLIKLKSFCTAKE 

TIIRVNRQPTEWEKIFEIYPSNK 

GLISRJYKELKQIYKKKTNDPIK 

KWAKDNfNRHFSKEDlYAAKK 

H/DEKMLIITGTWMKLETIILSK- 

LTQEQKTKHRMFSLLIPDDGNS 

LTRRM LL I GI S V KTP VGTG A I PG 

PVGGTTAAGAYGRKEKALSNC 

DSILALALAKMSENQMSMESFF 

EKGKDPMRRQQKTLTLTKKKN 

AFKRKYQESYLNYGFIATVRAS 

FLVANCIVKAKKPFTIGEELILP 

AAKDICYELLGEAAVQKVPHV 

PLPVSTITRPIDEIAEDIEAQFLE 

RINESLWYTIQIDKSTIADNKAT 

MLVFVQYIFQEDVHEDVFFQES 

LRATSQPLKTPQTGKEWVHDPF 

VDKPSESTLSMLEEDQLLEIAN 

DGSLKSMFEKTSNLHIVCIKVK 

AEYPEIATKALRRLLAFPWVAA 

VDRECQWGSRDVEMRRLLDPK 

AGFSLLGVGNCHCLRTLEFVGL 

SMSSLCGAMLLCGLRAAPYISL 

RDHKGQGTLL 


28131 


58499 


A 


28301 


1 


1662 




28132 


58500 


A 


28302 


2 


406 


CWWDCKLVQPLWKSVWRFLR 

DLELEIPFDPAILLLGIYPKDYKS 

CCYKDICT/RVCVPAALFTIANT 

WNQPKCTSMIDWVKKMWHIY 

TMEYYV\AIKKDEFMSFAGT*M 

KLETIILSKLTQEQKTKHRMFSL 

YWKS 


28133 


58501 


A 


28303 


I 


1404 




28134 


58502 


A 


28304 


68 


2269 


-4. 



3692 

3NS00CI0: <WO_0175067A3JA> 



wo 01/075067 




PCT/USOl/08631 



NO: 


of peptide 
sequence 


•VI £> f 

hod 


in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of liist 
codon for Inst :)mino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown» 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide inserlion) 


28135 


58503 


A 


28305 


189 


1890 


MKMASSLAFLLLNFHVSLLLV 

QLLTPCSAQFSVLGPSGPILAM 

VG EDADLPCHLFPTMSA ETME 

LKWVSSSLRQVVNVYADGKEV 

EDRQSAPYRGRTSILRDGITAG 

KAALRIHNVTASDSGKYLCYFQ 

DGDFYEKALVELKVAALGSNL 

HVEVKGYEDGGIHLECRSTGW 

YPQPQIQWSNAKGENIPAVEAP 

VVADGVGLYEVAASVIMRGGS 

GEGVSCIIRNSLLGLEKTASISIA 

DPFFRSAQPWIAALAGTLPILLL 

LLAGASYFLWRQQKEITALSSEI 

ESEQEMKEMGYAATEREISLRE 

RKKJQYLTPDVILYPDMANAIL 

LVSEDQRSVQRAEEPHDLPDNP 

ERFEWRYCVLGCESFMSERHY 

WEVEVGDRKEWHIGVCSKNVE 

RKKVWVKMTPENGYWTMGLT 

DGNKYRALTEPRTNLKLPEPPR 

KVGVILDYETGHISFYNATDGS 

HIYTFLHASSSEPLYPVFRILTLE 

PTALTVCPIPK/GREFPRFPTLVP 

DHSLEIPLTPGLANESGEPQAEV 

TSLLLPAQPGAKGLTLKNSQSE 

PYSYRHTLKHFTDIHSIIP 



-a 



3693 

BNSDOCID: <WO 0175067A3JA> 



wo 01/075067 




PCT/USOl/08631 



SEQ II) 
NO: 


SKQ II> NO: 
of peptide 
SCqueru'C 


Met 
hod 


SEO ID NO: 
in IISSN 
09/540,217 


Nucleotide 
locatiun of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for hist amino acid 
of peptide .sequence 


Amino acid sequence ( X-Unknown, 
*»Siop codon, /^possible nucleotide 
deletion, \=posstble nucleotide insertion) 


28136 


58504 


A 


28306 


172 


1905 


MKJVIASSLAFLLLNFHVSLFLVQ 

LLTPCSAQFSVLGPSGPILAMV 

G ED A DL PCHLFPTM SA ETM ELR 

WVSSSLRQVVNVYADG KEYED 

RQS A P YRGRTSI LRDG ITAG KA 

ALRIHNVTASDSGKYLCYFQDG 

DFYEKALVELKVAALGSDLHIE 

VKGYEDGGIHLECRSTGWYPQ 

PQI KWSDTKGEN 1 PA VEAPV VA 

DGVGLYAVAASVIMRGSSGGG 

VSCIIRNSLLGLEKTASISIADPF 

FRSAQPWIAALAGTLPISLLLLA 

GASYFLWRQQKEKIALSRETER 

EREMKEMGYAATEQEISLREKL 

QEELKWRKIQYMARGEKSLAY 

HEWKMALFKPADVILDPDTAN 

AILLVSEDQRSVQRAEEPRDLP 

DNPERFEWRYCVLGCENFTSGR 

HYWEVEVGDRKEWHIGVCSK 

NVERKKGWVKMTPENGYWTM 

GLTDGNKYRALTEPRTNLKLPE 

PPRKVGIFLDYETGEISFYNATD 

GSHIYTFPHASFSEPLYPVFRILT 

LEPTALTICPIPKEVRRVPPI/AD 

LVPDHSLETPLDPGA*LMKVGE 

POAGK*HLCFSLPTLGAEGLPF 


28137 


58505 


A 


28307 


1 


2220 




28138 


58506 


A 


28308 


134 


509 




28139 


58507 


A 


28309 


80 


433 


VKTELVGWGPSRRGWGAQRSP 

AEKMGETPGAAVSRIRLGGRV 

ALRRHVRGEPLRAPDCPLGPDA 

WVPTRGSHFPGFFPREQSLS/W 

GATPPSYRSSEVRSGAESGRPAP 

DSVGSGVQAH 


28140 


58508 


A 


28310 


1 


1066 




28141 


58509 


A 


28311 


77 


273 




28142 


58510 


A 


28312 


1 


415 




28143 


5851 1 


A 


28313 


11 


257 




28144 


58512 


A 


28314 


1 


654 




28145 


58513 


A 


28315 


2 


671 


PGEFTRAPRVRRRAMGISRDN 

WHKJUUCTGGIRKPYHKKRKYE 

LGRPA ANTKIG PRRIHTVRV RG 

GNKKXYRALRLDVGNFSWGSQ 

CCTRKTRIIDVVYNASNNELVR 

TKTLVKNCIVLIDSTPYRQWYE 

SHYALPLGRKKGAKLTPEEEEI 

LNKKRSKKIQKKYDERKKNAK 

ISSLLEEQFQQGKLLACIASRPG 

QCGRADGYVLEGKELEFYLRKI 


28146 


58514 


A 


28316 


3 


1259 




28147 


58515 


A 


28317 


1745 


2681 





3694 



SMSDCX:iD: <WO_017S067A3JA> 



wo 01/075067 




PCT/USO 1/08631 



SEO II> 
NO: 


SEQ II> NO: 
of peptide 
sequence 


iMcl 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide locfltion of liist 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X==Unknown, 
*=Stop codon, /=possiblc nucleotide 
deletion, \=possiblc nucleotide insertion) 


28148 


58516 


A 


28318 


1 


2502 




28149 


58517 


A 


28319 


1097 


1417 




28150 


58518 


A 


28320 


1 


398 


M T A E E R DK FPTDQQ A I PS M DPH 

WDPDSDHGDWSHKHLLTCVLE 

GLRRIRKKPMMYSMMSTITQG 

KEENPSAFLKWLREALRKYTPL 

SPNSLRGQLILKDTFITQSAADI 

RRKLQKQALGPEQNLEALLNQ 

ATSVFYNRDQEEQAQKEKRLSS 

RS VTI RG I LGQS VTRPEAH KG L 

QDIVKHLKAQGLVRKCSSDCN 

TPILGVQKLNGQWRLVQDLGLI 

NKAHPLYPVVPNPYTLLSQISEE 

AEWFTVLDLKDAFFCIPLHSDS 

QFLFACEDPTDHTSQLTQTILPH 

GFRDSPYLFGQALAQDLGHFSS 

SGTLALQYVDDLPLATSLEASC 

QQATLDLLNFLANQGYKASRS 

KAQLCLQQRDGQTTLYSNQGA 

PEGKYSSSRMRPRVRNSLQNLK 

AGPSTTPALSLPTGQNLSLYVT 

ETAGIALGVLTQAHGMNPQPV 

AYLSKKIDVVAKGWPHCLRVV 

VAVAILVSEAIKIIQGKDLTVWT 

THDVNGILGAKGSLWLSDNCL 

LRYQALLLEGPVLQIPMCAALN 

PATFLPEDGEPIS* ♦PLTLRWPLP 

QLPLNSEASLLLLHQFSYLGMP 

LVGGSSHEPA 


28151 


58519 


A 


28321 


318 


363 




28152 


58520 


A 


28322 


812 


910 


RA1SCCPSHW*KEKPPWRP1RKP 
PLPARWPIH 


28153 


58521 


A 


28323 


1638 


2180 


RSAASLLKSVRPRTHQEEETLD 

TSEH L KEQTADTSSLRTVTLTA 

RVCGFILEVSETKNSPEGTNSG 

HILTSQMGLSPIAKRRETSASAA 

ALVSATIPICRVQGPLRVLGQE 

VFLLLLRLPTAPLPINDICPP/PN/ 

TPLPRRKQAKKSPKDHKNPWAI 

GYVPFKQ*GEGNLA*PGYMSPS 



3695 

BNSDOCIO: <WO 01 75067A3JA> 



wo 01/075067 



PCT/U SO 1/08631 



SEO l» J 
NO: < 


5E0 ll> NO: 
af peptide 
sequence 


Met ! 

( 


SEQ II) NO: ; 
n USSN 1 
09/540,217 ( 


Nucleotide I 
ocation of first < 
:ndon for peptide 
sequence 


Nucleotide location of l».si i 
:odon fur last amino acid ' 
[)f peptide sequence < 


\initio acid sequence ( X=lin known, 
*-Stop codon, /-possible nucleotide 
deletion, \-possible nucleotide insertion) 


28154 


58522 


A 


28324 


350 


1563 


FLYIQLYPTPITCSLKYQRKQNG 

SLFWTSRMPSSVFPCTLTPSFSL 

PLRIP/PDHTSQLTWTVLPPGFR 

DSPPLFGQALAQDLGHFSSPGT 

LVLQYVDDLLLATSSEASCQQA 

TLDLLNFLANQGYKVSRSKAQ 

LCLQQVKYLGLILAKGTRALIK 

ERIQPILAYPCPKTLKQLRGFLG 

ITGFCQLWIPGYSEIARPLYTLIK 

DTQRANTHLVEWESEAETAFK 

TLKQALVQAPGLSLPTGQNFSL 

YVTERAGIALGVLTQTRGTTPQ 

PVAHLSKETDVVAKGWPHCLR 

VVAAVAVLVSEAIKIIQGKDLIV 

WTTHEVNGILGEKEVYGYQTN 

AYLDTRRSALRDWCFKYARPV 

AAILLLLAFGPCIFNLPVKFVSS 

RIE A 1 KLQM VLQMDPQl SSTNN 

FYRGPLD 


28155 


58523 


A 


28325 


830 


1143 




28156 


58524 


A 


28326 


234 


510 


PWQSLP* VAQK VPKDHRSLPLE 

P*TRSLNNS*QHWWLCPPARAP 

STCSTSCPARDGPPPPSPAPHGP 

RNTSVPG\HSRPGSPPP\PPRTPP 

VS 


28157 


58525 


A 


28327 


2 


816 




28158 


58526 


A 


28328 


1 


1311 




28159 


58527 


A 


28329 


764 


937 




28160 


58528 


A 


28330 


1 


1389 




28161 


58529 


A 


28331 


I 


484 




28162 


58530 


A 


28332 


72 


299 




28163 


58531 


A 


28333 


737 


847 




28164 


58532 


A 


28334 


1 


2072 




28165 


58533 


A 


28335 


68 


223 




28166 


58534 


A 


28336 


468 


596 




28167 


58535 


A 


28337 


358 


661 




28168 


58536 


A 


28338 


72 


300 




28169 


58537 


A 


28339 


65 


244 




28170 


58538 


A 


28340 


2 


584 


GKSRRMFPAQEEADRTVFVGN 

LEARVREEILYELFLQFLIVAGPL 

TKVTICKDREGKPKSFGFVCFK 

HPESVSYAIALLNGIRLYGRPFN 

VQYRFGSSRSSEPANQSFESCV 

krixiQi-nsiYRNFEMVVGRSSFPM 

QYFPINNTSLPQEYFLFQKMQR 

HVYNPVLQLPYYEMTAPLPNS 

ASVSSSLNHVPDLEAGPSS 



3696 

BNSOOCIO: <WO ^0175067A3_IA> 



wo 01/(>75067 




PCT/US01/08r.3] 



SEQ 11) 
NO: 


SEO ID NO* 
of peptide 
sequence 


Met 
hod 


SFO ID NO- 
in USSN 
09/540,217 


location of first 
codon for peptide 
sequence 


Nucleotide locHtion of liis 
codon for last amino acid 
uf ptrpiide sequence 


t Amino acid sequence ( X=lJnknown, 
*=Stop codon, /^possible nucleotide 
dclcllon»\-possible nucleotide insertion) 


28171 


58539 


A 


28341 


2 


367 


MTMHYEIPVRTRRSKGTT*LPQ 
NA/SVNNMPH*TGAI*ADISMTN 
YARJERNHLGRGNSNSKDPKLR 
ESSEHLRKLKTRVVNEQTRLGL 
IMETFVGRGGEAPFYFQCDKHL 
SRSFQGLGLICL 


28172 


58540 


A 


28342 


98 


387 


RKQPPKVLQWLLLAF*SHRSW 

LSSPWPSDLWRPWAGGACARL 

LLQQPRDSASLKERQQPQSGAY 

R*NSHLPGTEHLGEGVAVCAAS 

ADLNVTACWL 


28173 


58541 


A 


28344 


1 


269 




28174 


58542 


A 


28345 


240 


483 




28175 


58543 


A 


28346 


3 


1174 




28176 


58544 


A 


28347 


59 


310 




28177 


58545 


A 


28348 


2423 


3104 


FFSLFFFISLASGLSILLILSKNQL 

LDSLIF*RVFCVSISFSSALILV1S 

CLLLAFECVCSCFSSSFNCDVR 

VSILDLSCFLL*AFSA1NFPLHTA 

LNASQRFWYVVSLFSLVSKNIFI 

SAFISLCTQ*SFRSRLFSFHVVER 

L*VRF/CNPEF*FDCTVV/WRJDS 

LL*FLFFYIC*GELYFQLCGQFW 

NRCGVVLKKMYILLIWGGEFC 

RCLLGLLGAELSSIPGYSC 


28178 


58546 


A 


28349 


2006 


2830 


FFSLFFFISLASGLSILLILSKNQL 

LDSL1F*RVFCVSISFSSALILVIS 

CLLLA FEC VCSCFSSSFNCD VR 

VSISDLSCFPLWAFSAINFPLHT 

ALSASQRFWYVVSLFSLVSKNI 

FISAFISLCTQ*SFRSRLFSFHVV 

ERL*VRF/CNPEF*FDCTVV\WR 

♦FVIISVLLHLLRRALLPTMWSI 

LE* V WCG AEKN VYS VDLG WR 

VL*MS1RSAWCRAEFNS\WSLL 

TFCLVDLSFSLAALNIFSFISTLV 

NLTIMCLGVALLEEYL'CGVLCI 


28179 


58547 


B 


28350 


1 


3135 




28180 


58548 


A 


28351 


3506 


4187 

] 
] 
1 
1 


FFSLFFFISLASGLSILLILSKNQL 

LDSLIF*RVFCVSISFSSALILVIS 

CLLLAFECVCSCFSSSFNCDVR 

VSILDLSCFLL*AFSArNFPLHTA 

LNASQRFWYVVSLFSLVSKNIFI 

SAFISLCTQ*SFRSRLFSFHVVER 

L*VRF/CNPEF*FDCTVV/WRDS 

LL*FLFFYIC*GELYFQVCGQFW 

NJRCGVVLKKMYILLIWGGEFC 

^CLLGLLGAELSSIPGYPC 



,0175067A3JA> 



3697 




PCT/U so 1/08631 



SEO H) i 
NO: < 


sEQIDN'O: i 
>f peptide 1 
sequence 


Met J 
lod i 
( 


5EQ i\) NO: I 
n USSN 1 
19/540.217 i 


S'uclenlide ! 
ocntion olTirsi < 
codon for peptide i 
sequence 


N'liclcotide location of last i 
codon for I'ASt amino acid 
of peptide sequence 


\niino acid sequence ( X=Unkno>vn, 
*=Stop codon, /=possibIc nucleotide 
Jeletiun, \=possible nucleotide insertion) 


28181 


58549 


A 


28352 


2150 


2831 


FFSLFFFISLASGLSILLILSKNQL 

LDSL1F*RVFCVS1SFSSAL!LV1S 

CLLLAFECVCSCFSSSFNCDVR 

VSILDLSCFLL*AFSA1NFPLHTA 

LNASQRFWYVVSLFSLVSKNIFI 

SAFISLCTQ^SFRSRLFSFHVVER 

L*VRF/CNPEF*FDCTVV/WRDS 

LL*FLFFYIC*GELYFPVCGQFW 

NRCGVVLKKMYILLIWGGEFC 

RCLLGLLGAELSSIPGYPC 


28182 


58550 


A 


28353 


1 


3531 




28183 


58551 


A 


28354 


1 


3126 




28184 


58552 


A 


28355 


2357 


3083 


FFSLFFFIILASGLSILLIPSKNQL 

LDSL1F*RVFCVSISFSSAL1LV1S 

CLLLAFECVCSCFSSSFNCDVR 

VSILDLSCFLLWAFSAINFPLHT 

ALNASQIFWYVVSLFSLVSKNIF 

ISAFISLCTQ*SFRSRLFSFHVVE 

RF*VRF/CNPEF*FDCTVV/WRD 

SLL* FLFFY1C*GEL YFQVCGQF 

WNRCGVVLKKMYILLIWSGEF 

CRCLLGLLGAELSS1PGYPC*FF 

VLLICLMLTVGC 


28185 


58553 


A 


28356 


6412 


7092 


FFSLFFFISLASGLSILLILSKNQL 

LDSLSF*RVFCVSISFSSALILVIS 

CLLLAFECVCSCFSSSFNCDVR 

VSILDLSCFLLWAFSAINFPLHT 

ALNVSQRFWYVVSLFSLVSKNI 

F1SAFISLCTQ*TFRSRLFSFHVV 

ERL* VRF/CNPEF* FDCTVV/WR 

DSLL*FVFFYIC*GELYFQLCGQ 

FWNRCGVVLKKMYILLIWGGE 

FCRCLLGLLGAELSSIPGYPC 


28186 


58554 


A 


28357 


1 


2019 




28187 


58555 


A 


28358 


1 


1263 




28188 


58556 


A 


28359 


77 


304 




28189 


58557 


A 


28360 


I 


756 




28190 


58558 


A 


28361 


1 . 


369 


QQRTLLASNEAFKSQAKSASQP 

ASKYMKENDQLKKG\AAVDGG 

KLDVGNAEVKLEEENRSLKAD 

LQKLKDELASTKQKLEKAENQ 

VI AMRKO/SPEGLTKEYDRLLE 

EHAKLQAAVDGPMDKKEE 


28191 


58559 


A 


28362 


879 


1156 




28192 


58560 


A 


28363 


54 


407 





BNSOOCID: <W0 ^01 75067 A3_IA> 



3698 



wo 01/075067 




PCT/USOl/08631 



SEQ ID 
NO: 


SEQ 11) NO: 
of peptide 
sequence 


Met 
hod 


SEQ 10 NO: 
In IJSSN 
09/540,217 


Nucleotide 
location of first 
codoii for peptide 
sequence 


iViirlpntiflf* IrirMtinn nfluv 

codon for last amino acid 
of peptide sequence 


•Amino acid sequence ( X — Unknu>vn« 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


28193 


58561 


A 


28364 


620 


1246 


GSTWHGWDGSRCRSQNRWSC 

MTKRSSQPSSLS*SRSRRRWMS 

SSPNW*KTGPESSMSRMSSAG* 

SA ASSRSCATRWTRJIRPA A WR 

G * G VTP V A W WPP WTCS WS R PR 

EPGSGWPKPSVCWNSSEMRTT 

MSSSGSSTPWPPVSRRRPWTER 

RLGSVRGDRLRERSRPAVNRTP 

RMSRVPSGAPRGTPSRRWWM 

MKCWDHOMRGLVEEEVG 


28194 


58562 


A 


28365 


86 


402 


KGWWCRKKGWNWKRSWFLT 
FLQGLLEGPHPPSPTPAPRRrr* 
SLYSAPSRMVQVLLDDLHKWF 
LYSCLVSAISIGIKFPLKIHISPGS 
GVLEARETMSHFKEAAL 


28195 


58563 


A 


28366 


54 


353 




28196 


58564 


A 


28367 


66 


352 




28197 


58565 


A 


28368 


442 


700 


HWNKVPAENPHLPWVRCSPPT 
PLGKPKPCSSWNRJISGTDVSGT 
GLSESGSSWPSGSCNGVTGTDA 
YGP\GYVKSGSFPGPRVRGTV 


28198 


58566 


A 


28369 


1205 


1722 


WTDFRSIGLMALAGSVLELSAR 

SKDATPDPPRGLGKFPPRJLPQA 

PRLLGSQRLLSTLCSTLSGRGG 

KNTSRLSFSPSGSVKGRVRDVK 

EPGPIRAHRTAFFPNASS\GSEG 

R*SPSVVAWRGFR/CVGVWRFP 

TVGVWHAPPRCTR*SPITGSAP 

LSVWSPPACTGSPTCTAGA 


28199 


58567 


B 


28370 


163 


387 




28200 


58568 


B 


28371 


112 


419 




28201 


58569 


A 


28372 


1 


1902 


MSRJAWKLLWKLIQGYLGQPA 

GTARRF! PGIGIFKSPPGDFTCNG 

LIAVIKNQSDNQRGMSPGSWSP 

GRENNPTLVEVLEGVVRLPETV 

HTAVRYTSIELVGEMSEVVDRM 

PQFLDPVLGYLMKGLCEKPLAS 

AAAKAIHNICSVCRDHMAQHF 

NGLLEIARSLDSFLLSPEAAVGL 

LKGTALVLARLPLDKITECLSEL 

UoVv^VMALls.K.Vr VvjA I bKKVA 

KLFREGLKAHGNSFETSGEAER 

CCTWRPKEMTCVE 


28202 


58570 




28373 


1 : 


2019 





.017S067A3_IA> 



3699 



wo 01/075067 




PCT/U SO 1/08631 



SEO»> 
iNO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon Tor peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide .sequence 


Amino acid sequence { X— Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=pos$iblc nucleotide insertion) 


28203 


58571 


A 

V 


28374 


2 


1455 


SAAVAARSPQPQRPSATLGPGP 

QRRPPSAAPTPAWAAAAAPGS 

RRRRPLPARPLWAPARGAAAA 

GPAEAPMLARRKPVRAALTINP 

\TIAEGPSP\TSEGASEANLG\DL 

QKKLEELE\LPEQ\QKKRLEAFL 

TQKA/RRVGELKDDDFERJSEVL 

GAGNG\GVVTKSPAQDPSGL1M 

\ARKL1H\LEIQAGASGNQIIPR/D 

LQVLHDGTWPTMGGXFYGAFY 

SDGE\IS1C1EHMDGGSL\DQVLK 

E\AKRlPEEi\LGKVSHRSFSGGL 

AYLREKHQIMH\RDVKPS\NILV 

\NSRGEIKLCDFGVSGQLIDSM\ 

ANSFVG\TRCYM\APERLQG\TH 

YSVQSDIXWSMGLSLVELAVGR 

VXPIPPRDAEELEA 1 FGRP V VDG 

EEGEPHSISPRPRPPGRPVSGHG 

MDSRPAMAIFELLDYIVNEPPVP 

KLPNGVFTPDFQE\FVNKCLIKN 

P\AERADLKMLTNHTFIKRSEG\ 

EEVDFAGWLCKTPAG*TKPGTP 

\TRTAV 


28204 


58572 


A 


28375 


229 


257 


VSLSASPLVSLAGRSPSRPLGRG 

CQSLDGYGVGWQAQSPGADE 

GNRSFT*PELADKNVPNLHVM 

KAMQSLKSRGYVKERLPSSAP 

GDCACHPTP 


28205 


58573 


A 


28376 


3 


397 


MFNLRGKRLS/GNGRVFSLQAP 

KQQK*PGGTEDS/YDASGPPPKF 

LIKEIKLGVPRFFPIRGV*NPGPG 

KNFGGPFKKT+FCWARVPKM* 

FFKGGPSSSSPAVSLFNAKESSPI 

LLRWMTTSTTKSAYKLEFGC 


28206 


58574 


A 


28377 


1 


367 




28207 


58575 


A 


28378 


1 


1001 


MSWEMEQDEVYKEMSINHKN 

EGTRVEKPNRYRIIHIQPDAINH 

VSRKKDVPSASGAGHSRSSTGS 

RPGVRRLWPLLLRSAPSGPLNTM 

AVPAPGKGPGRWGGSPSLSRSG 

GKASTRVAPGLSAHSQAASGV 

PEPAEPQHQRTKASGSRRRSLR 

VVPEAPKPRTRTAREGKGAGA 

GHTGGAQEQRRRRRWACRGLR 

GRPGAVSPGGAEAFNQLASEHC 

GNPAAALHRCIASLPRNLLVW 

AGRMLMPKKNRIAIYELLFKEE 

VTVVKKDVHMPKHLELADIOJS 

RGYYVKEQFAWRJ4VYWYLTN 

ED/MPVSP*LPSSAPGDCACHPT 

PQPSRDWQASV 



3700 



BNSDOCIO: <WO 0175067A3 IA> 



wo 01/075067 




PCT/USOl/08631 







iVI c t 




Nucleotide 


^! iir'lA^rtl Iff ^ l/^^'^litin rhf*l'k<l 


Amino «)cid sequence ( X — Unknown, 


NO: 


of prplide 


hod 


in USSN 


loc:)liun of first 


codon for iiist ^iniino Hcid 


*=Slop codon, /=possiblc nucleotide 




sequence 




09/540,217 


codoii for peptide 


of peptide seqiu:fice 


deletion, \=possible nucleotide insertion) 










sequence 






28208 


58576 


A 


28379 


1 


1827 




28209 


58577 


A 


28380 


520 


680 


AEACQSLDGYGVGWQAQSPG 














ADEGNHGDTGYPHW*GTSRNV 














SRQTVQTRSLGT 


28210 


58578 


A 


28381 


168 


378 




2821 1 


58579 


A 


28382 


1 


900 


GTRDATAEENRVLLAMVNPTV 














FFDIAVDGEPLGRVSFEVRGLD 














TKK*LL1*S1KLC*QIGGSSIF1TS 














D*KNSCLPLIVQQCLLFLRILP\L 














FADKVPKTAENFRALSTAGEKG 














FGL* G VPCFHRI 1 PGFMCQGGDF 














TRHNGTAGGKSIWGEKFEDEN FI 














LKHTG\PG\1LSMAKCWDPTQN 














GSQFFNLALAKTEWLGWASHV 














GVLAK*KKGMNIVEAMERFGS 














RNGKTSKMITTADCGQLRIKFD 














LVFYLNHQDHSFWKPQGEHPS 














NPFARRILRILWLSLAVPFWVPC 














FPCSLPCLAGLQS 


28212 


58580 


A 


28383 


393 


683 


H AKDGMEQRGNNECPKVG KQ 














VTLQHSDPEDRKTSTRCGENLY 














MSSDPTSWSSAIQSWYDEILDF 














VYGVGPKSPNIVLLV1I*IIERIPR 














TNKEHLVPV 


28213 


58581 


A 


28384 


119 


193 




28214 


58582 


A 


28385 


1 


567 




28215 


58583 


A 


28386 


957 


1145 


EQNLLIYLVSIVQDCMDKGCII* 














LRHtSGNCMYVSDKFDFKEQCI 














FSPRSSQKSLSGNDLQK 


28216 


58584 


A 


28387 


153 


2257 




28217 


58585 


A 


28388 


369 


539 


KKPA R RRHLFTLLCC VFSPK LC 














TAGGPMRRTFKSYDEAGTGLL 














SVADFRTVLRQYSINLSEEEFFH 














ILEYYDKTLSSKISYNDFLRAFL 














Q*TPKL 


28218 


58586 


A 


28389 


3 


1364 




28219 


58587 


A 


28390 


1 


996 




28220 


58588 


A. 


28391 


296 


549 


ETSSSVTVSDP\EMENKGGQTL\ 














NMSSLMAEAPGTMCRFTLAPH 














VXLAVQGTITDLPDHLLSYDGSE 














NLSRFWYDFTLENSVLCDS 


28221 


58589 


A 


28392 


1 


1065 




28222 


58590 


A 


28393 


412 


428 


WILPISEPPSNRJFACWGKPAWT 














ACCNSLRARR*RAISCCPSHW* 














KEKPPWRPIRKPPLPARWPDSL 














MQLA RQ VSRLESGQ 


28223 


58591 


A 


28394 


3 


505 




28224 


58592 


A 


28395 


1 


1201 




28225 


58593 


B 


28396 


518 


1606 




28226 


58594 


A 


28397 


1 


798 




28227 


58595 


A 


28398 


737 


3067 





3701 

BNSOOCIO: <WO_0175067A3_IA> 



wo 01/075067 




PCT/USOl/08631 



SEQID 
NO: 


SEQID NO: 
or peptide 
sec|tJencc 


Mel 
hod 


SEO ID NO: 
in USSN 
AQ/c jn '711 


Nucleotide 
location of first 
ciiuuii lor iicpiiuc 

sequence 

/ 


Nucleotide location or last 
codon for Inst amino acid 


Amino acid sequence ( X=lJnknown, 
*=$lop codon, /=possibIe nucleotide 

UvlcllOny II IIV IVll 1 lUC IIISCI IIUIIJ 


28228 


58596 


B 


28399 


133 


239 




28229 


58597 


A 


28400 


3 


376 




28230 


58598 


A 


28401 


I 


1194 




28231 


58599 


A 


28402 


405 


611 




28232 


58600 


A 


28403 


204 


4198 




28233 


58601 


A 


28404 


1 


3346 




28234 


58602 


A 


28405 


824 


1144 


KSQSVQKITMFTFITQLLLVVEV 
K DSLERL A VEVVFI LQKAM YE 
KQAHIYMKSLCPQMVLMLRFl 
QWVQIMPMLKLENLQHLMAR 
WNETVKEKK*DTLLFSMHERN 


28235 


58603 


A 


28406 


359 


517 




28236 


58604 


A 


28407 


68 


487 




28237 


58605 


A 


28408 


2 


154 




28238 


58606 


A 


28409 


-» 
-> 


297 


RHKDSPPPHQTQEPSWLHPVDP 

A PG LQ VELPASH A PC A RTPQPL 

GGRWDWAPWSRGWCSLGRLG 

PHRSPWSGWEAQA*QWIPHQG 

CRWSCLPVTRRVLALLSPWVV 

DGTGRRGAGGGARWGGSGRT 

GAHGVGGRLRHSRLQVPSPAL 

LFKYYYCDIFK 


28239 


58607 


A 


28410 


1 


609 


MVFSNLKGHWLQPIRLDSGSR 

NTAIGCDNQYKPTGVKLQTFA 

VSVTALKAARLGLFVPPGGLV 

VSLGSGVKLQIFASQVVCFDRA 

LIGAFTIPELDTKVLHVPIRLVR 

YRVWTQRFSKAPPDSGAQLASP 

SESHTRAAGGAACQSQCRAPA 

LLSPWVVDGTGRRGAGGGAHR 

GGSGCTGTHGVGGRLRHSGLQ 

VPSSA*VSHPLRGFL/LOPEPPR* 

APPPAPRRPVPSTTQGLRSAGA 

RHWDWQAAPPAALVWDSLGE 

ASWAPESGGALENLCVHTLYL 

TNLMGTWRTFVSSSGIVNAPIS 

ALSKQTTWLAKICSFTPEPRETT 

SPPGGTNNPRRAALRAVTLTAK 

VCSFTPVGLYWLSQPMAVLRE 

PESNLIGWSQWPFRLLKT 


28240 


58608 


A 


28411 


548 


753 


TLL WE* SRLRKKSHLMMTLNH 
STHSITFGLDKHCASYLMGFLYI 
VELLIAQCGSPGATLIQWRMAS 
MD 



•JSDOCID: <WO_017S067A3JA> 



3702 



wo 01/075067 




PCT/USOl 708631 



SEQ ID 
NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SKQ ID NO: 
in USSN 
0i>/540»2l7 


Nucleotide 
location or Pirst 
cudon Tor peptide 
sequence 


Nucleotide tocacion oFIhsI 
codon for hist amino acid 
of peptide sequence 


Amino ncid sequence ( X-Unknown, 
*=Stop codon, /-possible nucleotide 
deletion, \~possible nucleotide insertion) 


28241 


58609 


A 


28412 


1 


903 


MAKKIQLTYKCVQNWWVLGL 

TDFKNEAADPRRVKLQTFVVS 

VTALICAARLELFIPPGGFVVSL 

ASGVKLQTFAVSVTAHKGSVD 

PKTRHKGSPSPHQTQEPSWLHP 

VDPAPGLQVELPASPAPCARTP 

QPLGGQWDWVPWSRGRCSSG 

RLGPRSSPRWGAGSGMAGCRS 

RALPHGEAAKAQRKVTAAAGP 

GAKHLTAWGWQGQLATPSVG 

PAEPTHTQNSHWPASAVCSPSS 

RLRLSL HT Y PQ A EG AG SG LG QP 

QAEEVPRASEACEG*RAPQVLP 
KWEPRQRRCRERARPARAAST 
LSPLISI 


28242 


58610 


A 


28413 


1178 


1480 


CRHLIQSHSICLHOWDCHTQHL 

SIHLVFGPQWDPRRRRPLRGTR 
SAMARMDILRISREYITQEITEA 
ATKRKVLSVPKE 


28243 


58611 


A 


28414 


126 


407 


WIPHRGCRWSCLPVPCRALALL 
Q pwvv rmTn D R r; A n r; n A R r^r*. 

Or W V V U\J l OJnJvUMvJUVJM IxV^kJ 
\/DCP A DI>'ircc*/^D A DTsJR QORR RQ 

DSSLRERK 


28244 


58612 


A 


28415 


27 






28245 


58613 


A 


28416 


1 


576 




28246 


58614 


A 


28417 


813 


923 


YSL1HAAPQQRS*SLSGPHQTY 
DISSYTCQCLKAVG 


28247 


58615 


A 


28418 


511 


1260 


ARHRVLIGVFTIPELDIKVLHVP 

TRLRSPASFTQWIPHWGCRWSC 

LPVPRRVPALLSPWVVDGTGG 

CGAGGGAHRGGWGCTGAHGG 

GGRLRHGGLQVASPAPREGS*G 

PARN*AQSRWAGTAGGPSTPSA 

AAGPGAKPLIAPGRQGNEPCH 

WCGARQAHAHPELQLATSASW 

C\ 1 IGPFPFSFS^OHl STSLGHI V 

1 1 <;wi-ii t<;t ^v^iFRii tri i rvf 

J VJO W vJ\JVJA\r\ 


28248 


58616 


A 

A 


284 ly 


1 


Ol 0 




28249 


58617 


A 

A 


Zo4zU 


zo /y 






28250 


C O ^ 1 o 

5861 8 


A 

A 


1 O /I 1 

2842 1 


•J 
3 


lOj 






58619 


A 


28422 


340 


793 




28252 


58620 


A 


28423 


912 


3097 




28253 


58621 


A 


28424 


1300 


1648 




28254 


58622 


A 


28425 


1 


599 





3703 

BNSOOCID: <WO 017S067A3 tA> 



wo 01/075067 




PCT/USOl/08631 



StQID 
NO: 


SKQ ID NO: 
of peptide 
sequence 


Mel 
hod 


SEO ID NO: 
in USSN 
09/540,2)7 


Nucleotide 
loc:ition of Hrst 
cudon Tor peptide 
sequence 


Nucleotide loeHtion of last 
codon for Inst amino acid 
of peptide sequence 


Amino acid .sequence ( X=LInkno\vn, 
*=Stop codon, /-possible nucleotide 
deletion, \-possible nucleotide insertion) 


28255 


58623 


A 


28426 


2 


405 


PRVRPLRPPVMVSRDQAHLGPK 

YVGLWDFKSRTDEELSFRAGD 

VFHVARKEEQWWWATLLDEA 

GGAVAQGYVPhTNYLAERETVE 

SEPXRDTQAVRHYKIWRRAGGR 

LHLNEAVSFLSLPELVNYHRAQ 

SLSHGLR 


28256 


58624 


A 


28427 


3 


438 




28257 


58625 


A 


28428 


37 


403 




28258 


58626 


B 


28429 


1 


1176 




28259 


58627 


A 


28430 


2 


2150 




28260 


58628 


A 


28431 


1593 


3025 




2826! 


58629 


A 


28432 


322 


2168 




28262 


58630 


A 


28433 


183 


591 




28263 


58631 


A 


28434 


2 


258 




28264 


58632 


C 


28435 


52 


363 




28265 


58633 


A 


28436 


1 


3363 




28266 


58634 


A 


28437 


1 


918 




28267 


58635 


A 


28438 


1 


1422 




28268 


58636 


A 


28439 


3 


10899 




28269 


58637 


A 


28440 


277 


586 




28270 


58638 


A 


28441 


-> 


3364 




28271 


58639 


A 


28442 


1 


1851 




28272 


58640 


A 


28444 


3 


253 


CGIEDNNFSLALNPDTDILLS/HS 
GGRGAEAPTMCLKLTVSKRAC 
FEGLE\WQFNLWRNKK**C* DK 
KHKTAGCS1S*VMRSVYR 


28273 


58641 


A 


28445 


1 


950 


MGSSAVQSQLAALAPRVLTGG 

LADVTALLRAPATPGRLVAGA 

RGGWGYVQSCRGAGAAAVKP 

LGSAETAVPIARLGCRRFSRSRC 

CRRRGRGSLLSFSAAKPIVFKEK 

LTMKTDSLMEEKLECSLWCCL 

SDPSTPGRCCVLERRIVPWMQQ 

LLANIKQAEKHEKNHPEVTVA 

MALTDIDLQLQFSMSQPE/GPPS 

PGSRPS*PPPAAALLWTPAGQA 

CPGPGGAEAADPSRNSTEWLRP 

PHHSSDCLRGLAHIVSQWVSEC 

LLCSPGSPPRSPLWALCWEHWE 

TWPALPEGNQPSPEGLPPCSRS 

QWPQTPPASDPQ 


28274 


58642 


A 


28446 


3 


213 


LTQHCWTHLVRSSHSRTGSSRL 
HNHQLHQPCA*S*LCQKEHASR 
GWSEQFNLWRNKK**C*DKKH 
KTAG 



i-NSDOCIO: <W0 ^0175067A3JA> 



3704 



wo 01/075067 




PCT/USOl/08631 



StQ ID 

NO: 


<;fo id no* 
of peptide 
sequence 


iMct 
hod 


SEQ IJ) NO: 
in USSN 
09/540,217 


N ticlcotidc 
location of firsl 
codon for peptide 
sequence 


Nucleoticic loCiition ofl^ist 
codon for Inst amino ncid 
of peptide sequence 


.Amino «icid sequence ( X^Unknown, 
*=Siop codon, /=possibIe nucleotide 
(telelion,\=po<is>bte nucleotide insertion) 


28275 


58643 


A 


28447 


142 


772 


LVNVDVDADLVGLCVSHRHTV 

EEQYSTLALLNHGPQVALKYV 

HMDEVPMPACCLEGQGCLPAL 

CGECKLOGSFILSAPGRQGSQR 

VGPREAQGHIVIGRKLFSTALM 

LIGGQRLEESAAIESGCMEATP 

OGMAGSPQVGQAKSPSVPNKE 

PIGDF*GGSQDYRGGIOKPID*Q 

CGPVL/SRQSELWCGGRSHSVE 

FLLGSAASAPPGPGQA 


28276 


58644 


A 


28448 


1 


1935 




28277 


58645 


A 


28449 


2 


I57I 




28278 


58646 


A 


28450 


2 


301 


PRPFYSKNFYKILSLYSSEFNTMS 
FVDA\LGSD\QDSGNEDVFDME 
YTEAEAEELKRNAEVIVFIPEYS 
WSNSVSLFPLCPGAKGPTFSVH 
CRVHFGPFSSH 


28279 


58647 


A 


28451 


1 


1329 




28280 


58648 


A 


28452 


240 


503 




28281 


58649 


A 


28453 


1039 


1896 




28282 


58650 


A 


28454 


1 


2397 




28283 


58651 


A 


28455 


1 


401 1 




28284 


58652 


A 


28456 


3 


1088 




28285 


58653 


A 


28457 


1 


4878 




28286 


58654 


A 


28458 




174 




28287 


58655 


A 


28459 


3 


161 




28288 


58656 


A 


28460 


992 


1 102 




28289 


58657 


A 


28461 


1024 


1279 


CG HL VS D WST V VIM L A VRRL F V 
GFPQGCQLVHIW*M/PLDAGPE 
HTMSLKGFLVPLFPLAATPRAPG 
TPAQGSLTDSFPDLLGLAAED 


28290 


58658 


A 


28462 


3 


278 


HEAAMSMLRLQKRLASSVLRC 
GKK K V WVRPL*TNEI AN ANSR 
QQIRKLIKDGLIMRTPVTAHSWP 
SCRTNTLSRRMGHS* SLRTLLD 
PVNM*GLLNASWITKC*LLDPV 
NM 


28291 


58659 


A 


28463 


I 


1043 




28292 


58660 


A 


28464 


185 


804 


VTSGCGKXKVWLDPNET\NE1\ 

ANANSXRQQIPEASSKMGLHRK 

P\VTV\HSRA\RCPVKTPLARRG 

RGRATWG1R*GGKGYKPNARN 

AQRICFTW\MRENGGL*TRGCL 

RKIPVNPKKDRIANMYXHSLLPE 

G*RGNVFKNKADFSwEHIHiCL 

EG RQRPRKKAPWLTQA ♦GPAG 

HQRLFSKE\EETKK 


28293 


58661 


A 


28465 


221 


350 


GPSSFRLPTLSSLHVSHGREET* 
HSLET*RDAVSLRIFKSLSV 



3705 

BNSOOCID: <WO_0175067A3JA> 



wo 01/075067 




PCT/USOJ/08631 



SEO ID 
NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


StQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unkno>vn, 
*=Stop codon, /= possible nucleotide 
deletion, X^^possible nucleotide insertion) 


28294 


58662 


A 


28466 


598 


1921 


TPlhlNCFKENKIPRNPTYKGCEG 

PLQG E LQTT AQGNK R G Y K QM E 

EHSMLMGRKNQYRENGHTAQ 

GN LQI\H A 1 PIKLPMTFFTELEKT 

TSKFIWNQKRARITKSILSQKNK 

AGGITLPDFKLYYKATVTKTA 

WYLYQNRDIDQWNRTEPSEMT 

PHTYNYLIFDKPEKNKQWGKD 

SLFNKWCWENWLAICRKLKLD 

PFLTPYTKINSRWIKDLNVRPKT 

JKTLEENLGITIQDIGMGKDFMS 

KTPKAMATKDKJDKWDLIKLK 

SFCTAKETTIRVNRQPKKWEK! 

FATYSSDKGLISRIYNELKQIYK 

KKTNNPIKKWAKDMNRHFSKE 

DIYAAKKHMKKCSSSLAIREM 

QIKTTM RYHLTP VRM A 1 IQKSG 

NNRCWRGCGEIGTLLHCWWD 

CKLVPHILTHRWELNNEITWTQ 

EGEYWTLGTVVGWGEGGGIAL 

GDIPNAR 


28295 


58663 


A 


28467 


1 


1863 




28296 


58664 


A 


28468 


2 


1308 





BNSOCX;iO: <WO 017S067A3JA> 



3706 



wo 01/075067 




PCT/USOl/08631 



SEQ ID 
NO: 


SEQ II) NO: 
of peptide 
sequeiuf 


Mel 
hod 


SLQ JD MO: 
in USSN 
09/540,217 


Niiilcotide 
loc:iti()n of Hrst 
cnilun for peptide 
sequence 


Nucleotide locotion of Inst 
coJon for last nmino ncid 
of peptide sequence 


Amino acid sequence ( X=lJnkno>vn, 
*==Stop codon, /^possible nucleotide 
deletion, \-possible nucleotide insertion) 


28297 


58665 


A 


28469 


I 


1901 


MPESPTPLLGRDILAKAGAIIHL 

NIGEGTPVCCPLLKEGINPEVW 

ATEGQYGRAKNAHPVQVKLK 

DSASFPYQRQYPLRPEAQQGLQ 

KIVKDLKVQGLVKTCNSPCDTP 

ILGVQKPNGQWRLVQDLRJIDE 

AIVPLYPAVPNPYTLLSQIPEEA 

ELFTVLDLKDAFFCIPVHPESQF 

LFAFEDPSIPMSQLTWTVLPQG 

FRDSPHLFHHTLAQDLSQFSYL 

DTLVLCLPLRNQQECHQATQY 

LLNVLATCGYKVSKQKAQLCS 

QQVKYLGVKLSKGTRALNNEE 

QIEHNCQQVIAQTYATRGDLLE 

VPLTDPNLSLYTDGSSFVEKGL 

QKGGYAVVSDNGILERNPLTPG 

TSAQLVELIALPRALELGEGKR 

GSSESICFLSFLVPPMTIYTEQDL 

YNHVVPKPRNKRVPILTFVVGA 

GGLGGLGTGIGGITTSTQFYYK 

LSQELNGDMEWVADSLVTLQD 

QLNSLVAVVLQNRRALDLLTA 

KRGGTCLFLGEECCYYVNQSGl 

VTEKVKEIRDQIQRRAEELQNT 

GPWGLVSQWMPWILPFLGPLA 

AIILLFLFGPCIFNLLVKFVSSKI 

E A VKLQI 1 LQMEPQMQSMT/KJ 

YHGPLDQPASPCSDVNDIKGTP 

PEEISTAQHLLCPNSAGSS 


28298 


58666 


A 


28470 


1 


432 




28299 


58667 


A 


28471 


1 


4314 




28300 


58668 


A 


28472 


1 


330 




28301 


58669 


A 


28473 


1 


1425 




28302 


58670 


A 


28474 


3 


1110 


N EEQl EHNCQQ V I AQT Y ATRG D 

LLEVPLTDPNLSLYTDGSSFVE 

KGLQKGGYAVVSDNGILERNP 

LTPGTSAQLVELIALPRALELGE 

GKRGSSESICFLSFLVPPMTIYT 

EQDLYNHVVPKPRNKRVPILTF 

VVGAGGLGGLGTGIGGITTSTQ 

FYYKLSQELNGDMEWVADSLV 

TLQDQLNSLVAVVLQNRRALD 

LLTAKRGGTCLFLGEECCYYV 

NQSGIVTEKVKEIRDQIQRRAEE 

LQNTGPWGLVSQWMPWILPFL 

GPLAAIILLFLFGPCIFNLLVKFV 

SSKIEAVKLQHLQMEPQMQSM 

TKl YRG S LDQP A S PCSD VND I EG 

TPPEEISNAQPLLCPN*AGSSWS 

SRRPTSPTALGFSC 


28303 


58671 


B 


28475 


1 


1989 





3707 



BNSOOCIO: <WO 01 75067A3JA> 



wo 01/075067 




PCT/U SO 1/08631 



SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Niirifotide 
loention orPirst 
codufi Tor peptide 
sequence 


Niiclcutide locution of )usi 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=lJnknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


28304 


58672 


A 


28476 


1 


1280 


MGNITADNSSMSCTIDHTIHQT 

LAPVVYVTVLVVGFPANCLSL 

YFGYLQIKARNELGVYLCNLTV 

ADLFYICSLPFWLOYVLQHDN 

WSHGDLSCQVCGILLYENIYIS 

VGFLCCISVDRYLAVAHPFRFH 

QFRTLKAAVGVSVVIWAKELL 

TSIYFLMHEEVIEDENQHRVCF 

EHYPIQAWQRAIMYYRFLVGFL 

FPICLLLASYQGILRAVRRSHGT 

QKSRKDQIQRL VLSTV V 1 FL ACF 

LPYHVLLLVRRYWEASCDFAK 

GVFNAYHFSLLLTSFNCVADPV 

LYCFVSETTHRDLARLRGACLA 

FLTCSRTGRAREAYPLGAPEAS 

GKSGAQEEEVTKFEGGRNGHT 

AKKSPCNSVQDFTGIKAVKLQI 

VLQMEPQMQSXKLKIYSRPLDR 

PASPCSDVNDIEGTPPEEISTAQ 


28305 


58673 


A 


28477 


1 


717 




28306 


58674 


A 


28478 


2 


409 




28307 


58675 


A 


28479 


1 


675 




28308 


58676 


A 


28480 


227 


399 




28309 


58677 


A 


28481 


332 


436 




28310 


58678 


A 


28482 


980 


1399 




28311 


58679 


A 


28483 


132 


218 


RINLMHFRN*TSQQALSLSYNL 
FLMQRH 


28312 


58680 


A 


28484 


1 


34 




28313 


58681 


A 


28485 


985 


1170 




28314 


58682 


A 


28486 


1 


1203 




28315 


58683 


A 


28487 


505 


716 


REPCPVSQREVWRPGCLD/HCP 
RQSGSLGETLRGTAE\QPWPHS 
QVLSNLRVLQLPLISLPSLRRRA 
LFPAA 


28316 


58684 


A 


28488 


1 


998 




28317 


58685 


A 


28489 


477 


955 


TPIHNGFKENKIPRNPTYKGCE 

GPLQGELQTTAEGNKRGYKQM 

EEHSMLMGRKNQYRENGHTA 

QGNLQVQCHPHQATNDFLHRl 

GKNYFKVHMEPKKSPHRQVNP 

KPKEQSWRHHTT* LQ/YYTTRL 

Q*PK*HGTGTKTEl*rNGTEQSP 

QK*CRISTTI 


28318 


58686 


A 


28490 


37 


430 




28319 


58687 


A 


28491 


507 


829 




28320 


58688 


A 


28492 


643 


945 


CALLHSLPQHCVQHPYRSYTHR 

MASCRWKWGHCHSGIKMYSIP 

WYSTPMEGKALGDAHPQIAHb 

H*GAAFL*ALY*EKS*SMAMRL 

WYSRL*PLAGDGRRE 


28321 


58689 


A 


28493 


1092 


1346 





3708 



ENSDOCiO: <WO_0175067A3JA> 



wo 01/075067. 



PCT/USOl/08631 



SKQ ID 
NO: 


of peptide 
sequence . 


Met 
hod 


in USSN 
09/540,217 


Nucicut ide 
location of first 
codon tor peptide 
sequence 


Nuf li'Otidc lucAtion of tasi 
codon for last amino acid 
of ptpiide sequence 


Amino acid sequence ( X=Unkno\vn, 
"^^Stop codon, /==possiblc nucleotide 
deletion, \=possible nucleotide insertion) 


28322 


58690 


A 


28494 


173 


527 




28323 


58691 


A 


28496 


566 


895 




28324 


58692 


A 


28497 


76 


302 


KGNLSPSVPSPALPCSLKYPFYD 
HRTKFTLTTQPFSHTLAQKENQ 
SPLK>1MGKKRLQN1FLP1RP*DQ 
TPWLERS 


28325 


58693 


A 


28498 


921 


1008 




28326 


58694 


B 


28499 


1 


2169 




28327 


58695 


A 


28500 


455 


523 


YPLYHFLLHLFDSSLFSSLLVLL 
VVY*FC*SFQKTSSWIHYFFEGF 
FVSLFPSVLL*F*IF 


28328 


58696 


A 


28501 


876 


1061 


LLPQFQSLLLVYSEIQLLPGLVL 
GGCMCRGIYPFLLDFLVYLHRG 
VYSIL* W*FVFLWDWW 


28329 


58697 


A 


28502 


74 


445 


lALIILRYVPSIPRLLRVFSMKSC 

♦ILSKAFSASIEIIMWFLSLVLFIC 

WITFIDLHMLNQPCIPGMKPT+L 

WWISFLMCC*IWFASILLRIFTS 

MFIRDIGLKJFSFFVVSLPGFGIK 

MMLAS 


28330 


58698 


A 


28503 


1 


957 




28331 


58699 


A 


28504 


41 


412 


lALllLRYIPSIPSLLRVFSMKGC* 
ILSEAISASIEIIMWFLSLVLFI*W 
ITFIDLHVLNKPCIPGJVI KPS* S W 
WISFLMCCWIWFASILLRIFASM 
FJRDI G LKFSFF V VSLPGFG 1 RM 
MLAS 



•J 



3709 

BNSOOCID: <WQ 017S067A3 IA> 



wo 01/075067 




PCT/USOl/08631 



SEQ lO 
NO: 


SEO ll> NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in IJSSN 
09/540,217 


Nucleotide 
ocation of first 
codon fi)r peptide 
sequence 


Nucleotide location of last 
codon lor last amino ncid 
of peptide sequence 


Amino Acid sequence ( X^Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


28332 


58700 


A 


28505 


1 


1699 


M DEFLDTYTLPRLNQEEIESLN 

RPITSSEIEAVINSLPTKKCPGPD 

GFTAEFYQRYKEELVPILLKLIQ 

TIEKEGLLPNSFYEATNILIPKPG 

RDTTKKENFRPISLMNI'NAKILN 

El L ATESSl KKLI H H DQDSFl PG M 

QGWFNlCKSrNVIHHINRJNNK>4 

HMIISVNAEICAFDKIRHLFMLK 

TLIKLGIDETSLKTVRAIYDKPT 

ANl 1 LNGQKLE AFPLKTG I RQGC 

LLSSLLFNIVLEVLARAIRQEKEI 

KDIQIGREEVKLSLFADDMIVY 

FKNPIVSAQNLLKLIGNFSKVSG 

YKINVQKLQAFLYTNNRQTESQ 

IVSELPFTIAAKRIKYLGIQLTRD 

VKYLFKENYKPLHKEllEDTNK 

WKNIPCSWIGRJNIMKMAILPK 

VIYRFNASPIKLLLNFFTELEKN 

CLNFIWNQKRAHIAKTILSKKN 

KAGGITLPDFKLYYKSTVTKTT 

WYWYQNRYIDQWNRTEASEIT 

PHIYNHLIFDESDKNNQWGKDS 

LHNKWYWENWLAICRKLKLD 

SFLTHYTKINSRWIKDLNAGSKI 

Q Y\H ADRTKSRERRA I ASS Y VSS 


28333 


58701 


A 


28506 


2 


1689 


WRAWGRGATRRSSCHRQSAPS 

LSRVGRSSQJRSALSAASGLWR 

RKPASAKFGRPRTGSLHLPVK* 

KAFVSLQESSA*MNLRQ*PE*D 

WISWIN*QNFGN/CQGSTLK1PV 

VERKILDLYALSKJEHSFSPATEQ 

SWTENDFDELREEGFRRSDFSE 

LKEEVRTHRKEAKNLVKRLDK 

WLNRITSVEKSLNDLMELKTM 

AREQLRDECTSFSSQFDHLEER 

KYKLPSENKHLYANKLENLEE 

MDKFLETYTLPRLNQEEVESLN 

RPITGSEIEAIINSLPTKNSPGPD 

RFTAKFYQMYKEELVPFFLKLF 

QSIEQEGILPNSFYEASIILIPKPG 

RDPTKKENFRPISLMNIDAKIFN 

KILANQIQQHIKICLIHHDQMGFI 

PGMQDWFNIRKSINVIQHINRT 

KDKNHTIISIDAEKAFDKIQQCF 

MLKTLNKLGIDGTYVKIIRAIY 

DKPTANIILDGQKLEAFPLKTST 

IQGCPLSPLLFNIVLEVLARAVR 

QEKEIKGIQSGKEEVFCLSLFAD 

DMTVYLENPIISAQNLLKLKSN 

FSKVSGYKINVQKSQAFLYTNN 


28334 


58702 


A 


28507 


1 


1428 





3710 



BNSOOCID: <WO_01 7S067A3JA> 



wo 01/075067 




PCT/IJSO 1/08631 



SEQID 
NO: 


SCO N) NO: 
oi peptide 
$t-c|iicncc 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
loc«li(»n of Tirst 
codon Tor peptide 
sequence 


Nucleotide locHtion ot lus 
codon for last amino ncid 
of peptide sequence 


» 'Ainiiio tii-iij oc(|ut.iicc \ ^\ ~ I.J n K nown, 
*=Stop codon, /=possihIc nucleotide 
deletion, \=posstble nucleotide insertion) 


28335 


58703 


A 


28508 


211 


506 


ILSKAISASIEIIMWFLSLVLFIC 

WIMFIDLRMLNQPCTPGMKPT* 

SWWISFLMCCWIRFASILLRIFA 

SMFIRDIGLKFSFFVVSLPGFGIR 

MMLTS 


28336 


58704 


A 


28509 


765 


950 


LLPQFQNLLLVYSEIQLLPGLVL 
GGCMCPGIYPFLLDFLVYLHRG 
VYSIL*W*FVFLWDQW 




JO /{JJ 


A 


26510 


778 


981 


SQKEWYQLLFVPLVEFGCESIW 
SWAFFGWQAINYCLNFRTCHW 
S1QRFNFFLV*SWEGVCVQEF]H 

FF 




joVOo 


A 


2851 1 


1761 


1841 


CLQLCSFGLGLSWQCGLFFGSl* 
TLK 


28339 


58707 


A 


28512 


1 


1641 




28340 


58708 


A 


28513 


1 


2307 




28341 


58709 


A 


28514 


1 


3793 




28342 


58710 


A 


28515 


178 


674 


ERPRIMDLAGLLKSQFLCHLVF 

CYVFIASGLIINTIQLFTLLLWPI 

NKQLFRKINCRLSYCISSQLVM 

LLEWWSGTECTIFTDPRAYNSS 

MGKENAIVVLNHKFGN/IDFLC 

GWSLSERFGLLGVSQKCIPPCL 

THFFGSAPPLVFLLLVIQNLQKN 

QQSFYLMKWS 


zoi43 


587 J 1 


A 


28516 


609 


707 


CLQLCSFGLGLTWRCGLFFGSl* 
TLKYFFPIL 


26^44 


58712 


A 


28517 


I 


2167 






58713 


B 


28518 


65 


2652 




Z634o 


587 14 


A 


285 19 


267 


703 








A 

A 


28520 


3 


115 






DO / lO 


A 


28521 


2 


317 




28349 


58717 


A 


28522 


1 


2577 




28350 


58718 


A 


28523 


1 


669 




28351 


58719 


A 


28524 


1 


1089 




28352 


58720 


A 


28525 


91 


507 

1 


AGTASASPAPNRSLSGSEPTSSS 

VTQENGADVQGHERVPWKAR 

SRRFCPMEGTFRKVPSHGSHVP 

EVSMLWKACSGSFRPVEGHSV 

RCALTPASGCSP*AGTASASPAP 

NRSLSGSEPTSSSVTQENGADV 

QG HER VP WKA RS RRFCPM EGT 

FRKVPSHGSHVPEVSMLWKAC 

SGSFRPVEGHSVRCALTPASGC 

5PSKSKATVGCRCSDFCTVEEF 


28353 


58721 


\ : 


28526 


1 


1213 




28354 


58722 


\ : 


28527 


130 : 


211 ] 

i 


K^PHYAAHGQPFTAE*RPGTDNR 
\DNRQ 



3711 

.0175067A3JA> 



wo (H/075()67 




PCT/lJSOl/08631 



SEQ ID 
NO: 


SEQ ID NO: 
of peptide ^ 
sequence 


Met 
hod 


SEO ID NO: 
in I ISSN 
09/540,217 


Nucleotide 
location of Tirst 
codnn for peptide 
sequence 


Nucleotide location ofiast 
cndon for last amino acid 
of peptide sequence 


Amino iicid sequence { X=Unkno>vn, 
*=Stop codon, /=possiblc nucleotide 
dciciion, \-possibte nucleotide insertion) 


28355 


58723 


A 


28528 


793 


1382 


NTTAAGRVIRLTSENGSHTTFR 

YDVLDRLIQETGFDGRTQRYH 

HDLTGKLIRSEDEGLVTHWHY 

DEADRLTHRTVKGETAERWQY 

DERGWLTDISHISEGHRVAVHY 

RYDEKGRLTGERQTVHHPQTE 

ALLWQHETRHAYNAQGLANR 

CIPDSLPAVEWLTYGSGYLAG 

MKLGDTPLV**ERPADR*ASDG 

ASPADGSTALAA*DQTCVQRA 

GAGEPLYTGQPARRGMADLRQ 

RL PG RH ETRRHT AGG VHPRPPA 

PGNAAQLRPL 


28356 


58724 


A 


28529 


1039 


1689 




28357 


58725 


A 


28530 


1 


2406 




28358 


58726 


A 


28531 


1 


2928 




28359 


58727 


A 


28532 


2 


1271 




28360 


58728 


A 


28533 


250 


929 




28361 


58729 


A 


28534 


3 


273 


GKLIAVIGDEDTVTGFXLLGGIG 
ELNKNRHPNFLVVEKDTTIIMEIE 
DTFRQFLNRDDIGAFRLLGLCW 
L RN RKPDH LPPLPLPC A VTQCH 


28362 


58730 


A 


28535 


2 


415 




28363 


58731 


A 


28536 


1 


690 




28364 


58732 


A 


28537 


2551 


2651 




28365 


58733 


A 


28538 


2 


295 




28366 


58734 


A 


28539 


1 


316 


CGHGGROSWVSRLR*CQEAAG 

MADSCPRSGGAILAFKSAPEVI 

RRALSAQSLRATSSSSASGAGA 

FCLSPSKYFPETSASSSATARYV 

LGWAASSGLLTSSQKMG 


28367 


58735 


A 


28540 


1 


400 




28368 


58736 


A 


28541 


257 


516 




28369 


58737 


A 


28542 


1 


590 


EQIASDTCHLQRVVFKNISPAD 

A H RNLCL A LRGHKTVTYLTLQ 

GNDQDDMFPALCEVLRHPECN 

LRYLGLVSCSATTQQWADLSL 

ALEVNQSLTCVNLSDNELLG*G 

C*VAVHN/S*DTPSAFLQRVVV 

GKTGHLTEANLQGTLLLCWVF 

SRELTHLCLAKNPIVNTGVKYL 

CEGLRYPECKLQTLVLWNCDIT 


28370 


58738 


A 


28543 


1 


2633 




28371 


58739 


A 


28545 


127 


2030 




28372 


58740 


A 


28546 


1 


3066 




28373 


58741 


A 


28547 


259 


3222 




28374 


58742 


B 


28548 


1 


2640 





BNSOCX:iD: <W0 ^017S067A3JA> 



3712 



wo 01/075067 




PCT/USOl/08631 



SEQID 
NO: 


SEQ ID NO: 
of peptide 
sequence 


hod 


SKQ ID NO: 
in USSN 
09/540,217 


Nurlcatide 
locntion of first 
codon Tor peptide 
.sequence 


Niiclcoiide location of last 
codon Tor last amino acid 
of peptide sequence 


Amino acid scqutncc ( X=Un known, 
*»Stop codon, /-possible nucleotide 
deletion, \=possihlc nucleotide insertion) 


28375 


58743 


A 


28549 


2556 


3662 


RIPLFHYGESWNLLRADQKLIF 

AKSWPRASRYQQGHQDLFILRS 

DLPSQV VQTQN I SSCRNSC * G * A 

CMPAGRL*RIPT*K*PANRPVKR 

PH*GGI*SLPGSKTYAVSVR*PD 

QKVSDGTLQEHDGICEIHVAKY 

AEIFGLTSAEPNRFTQFRLSETK 

EITNPYAMRLYESLCQYRKPDG 

SGIVSLKIDWIIERYQLPQSYQR 

TSPCCCHMKKDVFASPSTMISS 

SR VSNNTSKTTI 1 KNQCQKDDS 

RRSLLVKNSRPAKCGSKRSCNT 

FLAGSLRCRSSPEHTTILRGGVR 

RCLQQQCEQTVRILHAKVAQK 

SYGNEKRLl IRPTIRVGPWSQTN 

NQTDDTSGTVVQSDYQTDDTS 

GTVVRTNNQTDD 


28376 


58744 


A 


28550 


2469 


2687 


ELYH»*HTSS*DHRQCRLMDYH 

CLEDNENRPVCWTvlALESLVNN 
EFSSTSDVWGLWSDAVGTHDS 
GPDALHGH 


28377 


58745 


B 


28551 


1 


1954 





BNSDOCtO; <WQ 0175067A3 IA> 



3713 



wo 01/075067 



PCT/USOl/08631 



SEQID 
NO; 



SEO IDiNO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of Hrst 
codon fur peptide 
sequence 



28378 



58746 



28552 



1424 



Nucleotide lucalion of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
*=$top codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 



3807 



HPLWKWLEGDMNNWIKKIVK 

QATVLTFTTA/LLAGGATQAFA 

KENNQKAYKJETYGVSHITRHD 

MLQI PKQQQNEK YQVPQFDQS 

TIKNIESAKGLDVWDSWPLQN 

ADGTVAEYNGYHVVFALAGSP 

KDADDTSIYMFYQKVGDNSIDS 

WKNAGRVFKDSDKFDANDPIL 

KDQTQEWSGSATFTSDGKIRLF 

YTDYSGKHYGKQSLTTAQVMV 

SKSDDTLKINGVEDHKTIFDGD 

GKTYQNVQQFIDEGNYTGDPL 

EAETAVINHKKRKNSPRIVQSN 

DLTEAAYSLSRDQKRMLYLFV 

DQIRKSDGTLQEHDGICEIHVA 

KYAEIFGLTSAEASKDIRQALKS 

FAGKEVVFYRPEEDAGDEKGY 

ESFPWFIKRAHSPSRGLYSVHrN 

PYLI PFFIGLQNRFTQFRLSETKE 

ITNPYAMRLYESLCQYRKPDGS 

GIVSLKIDWIIERYQLPQSYQRT 

PDFRRRFLQVCVNEINGAVIGIP 

CVSIRKPDGSGIVSIKIAWIIERY 

QPPQSYQRMPDFRRRFLQSRPA 

CMHDWLCAEALAWSIQTASYL 

VTMQVNLTSLSSDTDRDLSVVS 

NSGWVSSGSLVRFNTIKTSSGEI 

KRTVPRILPDPDDPRSAIAEAPS 

EMPGHEVPVEEHFPEAGTNSGS 

PQGARKGDESMTKASDSSSPSC 

SSGPRVPKGAAPGSQTGKKQQS 

TALQASTLAPANLLPKAVHLA 



28379 



58747 



28553 



2372 



3570 



28380 
28381 
28382 
28383 
28384 
28385 
28386 



58748 
58749 
58750 
58751 
58752 
58753 
58754 



B 



28554 
28555 
28556 
28557 
28558 
28559 
28560 



200 



2232 
2602 
3198 
2169 
2259 
2418 
1974 



EALLPGDQDSQSGKGVAAREV 

WFLPSSFAPVLLRLVGNHHVG 

DNSIDSWKNAGRA^FKDSDKFD 

ANDPILKDQTQEWSGSATFTSD 

GKl RLFYTDYSGKHYGKQSLTT 

AQVNVSKSDDTLKrNGVEDHK 

TIFDGDGKTYQNVQQFIDEGNY 

TSGDNHTLRDPHYVEDKGHKY 

LVFEANTGTENGYQGEESLFNK 

AYYGGGTNFFRKESQKLQQSA 

KKRDAELANGALGIIELNNDYT 

LKKVMKPLITSNTVTDEI 



3714 



ENSDOCID: <WO_0175067A3JA> 



wo 01/075067 



•9 



PCT/US0]/0,sr»31 



Amino acid sequence ( X=ljnkno\vn, 
•=Stop codon, /=possible nucleotide 
deletion, \=possibIe nucleoiide insertion) 



SEQ ID 
NO: 



SRQ ID NO: 
of peptide 
sequence 



iMet 
hod 



SEQ ID NO: 
in LJSSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for Inst itmino acid 
of peptide sequence 



28387 



58755 



28561 



2077 



28388 



58756 



28562 



1907 



5097 



TSKKIVKQAPVLTFTFA/LLAGG 
AIQAFAKENNHKAYKETYGVS 
HITRMDMLQIPKQQQNEKYQVP 
QFDQSTIKNIESAKGLDVWDSW 
PLQNADGTVAEYNGYHVVFAL 
AGSPKDADDTSIYMFYQKVGD 
NSIDSWKNAGRVFKDSDICFDA 
NDPILKDQTQEWSGSATFTSDG 
KIRLFYTDYSGKHYGKQSLTTA 
QVNVSKSDDTLKINGVEDHKTI 
FDGDGKTYQNVQQFIDEGNEGI 
LPJSEPPIKQDFRLLG 



28389 



58757 



28563 



610 



2303 



28390 
28391 



58758 
58759 



28564 
28565 



2079 
774 



SLPNLDNAA1CSSSSSPTRTR*SL 

SEGATQ\AFAKEKYPHKHTKKR 

SGVFHITRHDMLQIPKQQQNEK 

YQVPQFDQSTIKNIESAKALDV 

WDSWPLQNADGTVAEYNGYH 

VVFALAGSPKDADDTSIYMFY 

QKVGDNSIDSWKNAGRVFKDS 

DKFDANDPILKDQTQEWSGSA 

TFTSDGKIRLFYTDYSGKHYGK 

QSLTTAQVNVSKSDDTLKINGV 

EDH KTI FDG DGKTYQN VQQFI D 

EGNYTSGDNHTLRDPHYVEDK 

GHKYRGPLESPSTHQAEFNPTS 

CVSSLGTLQGFPAPAWLALAHP 

VHPLKHKSGGSNRLSAAIWGIK 

RKPARVCPGTGIHASSQIQGEW 

RTEC A VG PKAKA KATAG WRR 

GNNQHISSTYDINRADTQVRRA 

VNNYDIIVMSNSFNGQSEHQTY 

ESIVIDSAPNLGIGTIMVVCAAD 

VLIVPTPAELFDYTSALQFFDM 

LRDLLKNVDLKGFEPDVRJLLT 

KYSNSNGSQSPWMEEQIRDAW 

GSMVLKNVVRETDEVGKGQIR 

MRT V FEQ A I DQRS STG A WRN A 

LSIWEPVCNEIFDRLIKPRWEIR 



BNSOOCIO: <WO 0175067A3 IA> 



3715 



wo (n/075067 



PCT/US01/()8631 



SEQ li> 
NO: 


SKQ ID NO: 
or peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540.217 


Nucleutide 
locntion of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X'^Unknovvn, 
*«Stop codon, /==possible nucleotide 
deletion, \=possible nucleotide insertion) 


28392 


58760 


A 


28566 


1 


2124 


MM MN I K KI V KQ A T V LTFTT A LL 

AGGATQAFAKENNQKANKETY 

GVSHITRHDMLQIPKQQQNEKY 

QVPQFDQSTIKNIESAKGLDVW 

DSWPLQNADGTVAEYNGYHV 

VFALAGSPKDADDTSIYMFFKR 

GAIFRVHKHAVNPMSPKCRRPG 

GRQAYPLV>JV/EDRNGRSQKTV 

HTEGDN4NMNIKKIVKQATVLT 

FTTALLAGGATQAFAKENNQK 

AYKETA'PKQQQNEKYQVPQF 

DQSTIKN!ESAKG\LDVWDSWP 

LQNADGTVAEYNGYHVVSALA 

GSPKDADDTSIYMFYQKVGDN 

SIDSWKNAGRVFKDSDKFDAN 

DPI LKDQTQEWSGS ATFTSDGR 

RSLESTTTAARPIWRKDVGGDQ 

TQEWSGSAPFTSDGKIRLFYTD 

YSGKHYGKQSLTTAQVNVSKS 

DDTLK !NG VEDHKTIFDGDGKT 

YQNVQQFIDEGNYTSGDNHTL 

RDPH Y V EDKGH K YL VFEANTG 

TENGYQGEESLFNICAYYGGGT 

N FFRKESQKLQQS AKXRD A EL 

ANG ALG 11 ELNND YTLKK VMKP 

LITSNTVTDEIERANVFKMNGK 

VA'LFTDSRGSKMTIDGINSNDI 

YMLGYVSNSLTGPYKPLNTTG 

LVLQMGLDPNDVTWASLEPHE 

SFQWVRGLASSGVKLQTSVVL 

QLIKAM WTQR VSSSK VYCKEQ 

MNNASTMSKRTSAGCHCWQG 


28393 


58761 


A 


28567 


1 


3987 





.0175067A3_IA> 



3716 



wo 0]/()75067 




PCT/USOl/08631 



SEO ID 
NO: 


SEO ll> NO: 
nf peptide 
sequence 


Met 
hod 


SEQ ID jNO: 
in USSN 
09/540,217 


Nuclcniide 
location of firsl 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino ncid sequence ( X=lJnknown, 
*=Stop codon, /-possible nucleotide 
deletion, \'=possibte nucleotide insertion) 


28394 


58762 


A 


28568 


1 


1950 


MNMNIKKIVKQATVLTFTTALL 

A G G ATO A FA KENNQ KA Y KETY 

GVSHITRHDMLQIPKQQQNEKY 

QVPQFDQSTIKNIESAKGLDVW 

DSWPLQNADGTVAEYNGYHV 

VFALAGSPKDADDTSIYMFYQ 

KVGDNSIDSWKNAGRVFKDSD 

KFDANDPILKDQTQEWSGSATF 

TSDGKIRLFYTGSLNSSKTEKY 

QVPHIDQSTIKNIESAKGLDVW 

DSWPLQNADGTVAEYNGYHV 

VFALAGSPKDADDTSIYMFYQ 

KVGDNSIDSWKNAGRVFKDSD 

KFDANDPILKDQTQEWSGSATF 

TSDGKIRLFYTDYSGKHYGKQS 

LTTAQVNVSKSDDTLKINGVED 

HKTIFDGDGKTYQNVQQFIDEG 

NYTSGDNHTLRDPHYVEDKGH 

KYL/VFEANTGTEEHPQPQ\ERP 

RTQSFTSAFAERRECIPNVPADT 

KLSK 1 KTLRLATS YI A YLM DLL 

AKDDQNGEAEAFKAEIKKTDV 

KEEKRKKELASKCLDLEQLGAS 

VEPTGNLRTKITKEKPRHTGPPE 

VVVPGCCPHRSRAYKSDKYAH 

TLTVTASQHAPPPPTHMEGFEL 

FH LPDLCSPSQDAQTTGRTQM K 

PDHSPRPSHRVPQAKGNNVVIT 

SY MTNRGFFEDKKATFAPSFLM 

NIKGNKTSVVKNSILEQGQLTV 


28395 


58763 


A 


28569 


2 


1778 




28396 


58764 


A 


28570 


1099 


2224 


DGOQLIALHRLALRELQQAVH 

AGLPQQAKILFDGGSE/TRQNPL 

QQLVHMGLPRPLDKKNFQEP 


28397 


58765 


B 


28571 


1 


1938 




28398 


58766 


A 


28572 


1 


2367 




28399 


58767 


A 


28573 


4659 


13369 


TVFRPFHVGVHVLLIVDSCSKL 

EQHSTLSRAILLIYKGFCRFRNH 

HQTGFSPAGANQRGPLAATLSG 

PGGEGQSAVARLTGEKKNHPG 

AQYANRLSPRVGRFINAAGTTG 

FPTGKRAVSATQLMDFADFGT 

TIKQDFRLLGQTSVDRLLQLSQ 

GQAVKGNQLLPVSLVKRKTTL 

APNTQTASPRALADSLMQLAR 

QVSRLESGQGGEDSPNRFFDGG 

RKKQIRTVRQFIDEGNNTPADT 

QTLRDPHYVEDKGHKY 


28400 


58768 


A 


28574 


6803 


8521 




28401 


58769 


B 


28575 


2010 


17745 




28402 


58770 


A 


28576 


1 


1060 





3717 

BNSDOCID: <WO__0175067A3JA> 



wo 01/075067 



PCT/USOl/08631 



SKQ ID 
NO: 


SEQ II) NO: 
of peptide 
sequence 


Met 
hod 


SEO n> NO: 
in IJSSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide locntion of las 
codon for last amino acid 
of peptide sequence 


t Amino acid M-quencc ( X=Unkno\vn, 
*=Stop codf^n. /=possibIc nucleotide 
deletion, \s:pusi:ibte nucleotide insertion) 


28403 


58771 


A 


28577 


1 


3585 




28404 


58772 


A 


28578 


44 


317 


LKALLLTQSLFGGLLTQTRMKF 
GAVTRICADLPWEINPLSSCSLL 
HEKDPPTTSGPQTHQPKEHLTN 
FKSGCSSPCRAKSQFFLSLCSST 


28405 


58773 


A 


28579 


98 


617 


KALLLTOSLFGGLFTRTRMKFG 

AVTQIGXDLPWEINPLSSCSLLR 

EKDPPTTSGPQTHQPKEHLTNF 

KSARFKKIKACYHSPATAWPFK 

AYKLSLQFPHFTCPKTRQALQV 

SSGSVPYQPNCFAYPPHGAKPI 

YSPILNTSLHNPLFCSGSQTCFL 

YYSFAPFIPASLRFHLD 


28406 


58774 


A 


28580 


1 


1500 




28407 


58775 


A 


28581 


42 


257 




28408 


58776 


A 


28582 




425 


KTGKYD/AVIALGTVIRGGTAH 

FEYVAGGAS/NTLAHVA/QDSEl 

PGAFGVLTLKA*TNDER>\GTKL 

HGGWGGKCLTACRSALWADL 

QIRPYDHKNRGSNVHNRVPAS 

GA AAMA 1 HCLECG WAPLAAGD 

NVGKVCVPDAGLLPA 


28409 


58777 


A 


28583 


327 


1512 


SYWTIHIQVSLEINHSYLPGGMS 

SLKKMAGRNSERKTVLVKSSF 

QEVNRGTEALALWENGDFEAP 

VLTFTTALLPEGATQAFGKENT 

QKASKERYGSLNITRKNMLQIL 

NKQQTEK YQVPQFDQSTIKNIE 

SAKGLDVWDSWPLQNADGTV 

AEYNGYHVVFALAGSPKDADD 

TSIYMFYQKVGDNSIDSWKNA 

GRVFKDSDKFDANDPILKDQTQ 

EWSGSATFTSDGKIRLFYTDYS 

GKHYGKQSLTTAQVNVSKSDD 

TLKINGVEDHKTJFDGDGKTYQ 

NVQQFIDEGNYTSGDNHTLRDP 

H Y VEDK G H K YL V FEANTGTEN 

GYQGG VN A DVGDVVy RLPV W 

HRRGGEAVFMQVSRLQILRHLP 

HGVVAVDRDHHIAHDRRRHVA 

GDRSGSVRL 


28410 


58778 


A 


28584 


845 


966 




28411 


58779 


A 


28585 


215 


420 

1 


NTRRWTEMTFDQVVRIFSIGNL 
QT VLQN RQPGG AI ARCTGHIDP 
VTRFRPRAR*GSSHRNKAVDTQ 
RH 


28412 


58780 


A 


28586 


464 


847 





3718 

iOOCIO: <W0 0175067A3JA> 



wo 01/075067 




PCT/US01/OS631 



NO: 


SEO II) NO* 
of peptide 
sequence 


Met 
hod 


SEQ ll> NO: 
in USSN 
09/540,217 


Nucleotide 
locution of first 
cotlon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X— linknovvn, 
*=Stop codon, /=possiblc nucleotide 
deletion, \=pos$ible nucleotide insertion) 


28413 


58781 


A 


28587 


501 


823 


PEVQSPDVRH1PGGA*DVLPHQ 
riTWDPHAi PP.Pi 1 i-iA*pn>ji Rp<s 

ppp C/r;TA A riQTWOr^A R I ry^vw 
k_,r^l\.oVJ 1 A AOolJiv^l-<'MrvL>i\ i o v w 

PVr^RRAl VRPHArSVI RRIsJ 


28414 


58782 


A 


28588 


335 


902 




28415 


58783 


A 


28589 


404 


733 




28416 


58784 - 


A 


28590 


2 


Zho 




28417 


58785 


A 


28591 


466 


861 




28418 


58786 


A 


28592 


122 


926 




28419 


58787 


A 


28593 


171 


733 




28420 


58788 


A 


28594 


1 


774 




28421 


58789 


A 


28595 


1 


1575 




28422 


58790 


A 


28596 


1 


105 


o VIS.LijWr>Hj Vo 1 Y V rrv-.L J Is^o V 

Ctri7rMrK!l 141 XTT/^D A ♦ PQl PPP A A 
or rv^fc'r^LriL. 1 l\-^K>V roll rr/\/\ 

DP CPV l/i^CP* V 1 Dl P*l Qr^WQQQ 
VTvTT 


28423 


58791 


A 


28597 


237 


461 




28424 


58792 


A 


28598 


1 


1341 




28425 


58793 


A 


28599 


1 


792 




28426 


58794 


A 


28600 


16 


546 


QLNGRSIRHEVMSHRKFSAPRH 
GSLGFLPRKRSSRHRGKVKSFP 
KDDPSKPVHLTAFLGYKAGMT 
HIVREVDRPGSKVNKKEVVEA 

V 1 1 V t, 1 r r JVJ VVVOiVUi VClrIx 

RQKKAHLMEIHVNGGTVAEKL 
DWARERLEQQVPVNPVFGQDE 


28427 


58795 


A 


28601 


1 


1251 




28428 


58796 


A 


28602 


37 


1307 


EFGFDGVMSHRKFSAPRHGSLG 

F\LPRKRSSRHRGKVKSFPKDDP 

SKPVHLTAFLGYKAGMTHIVRE 

VDRXPGIHRCNKKERWWRAVT 

HCIRPPPMVVGGHLVG\YVET\P 

RG\LRTFKT\VFAEHISDECKRRF 

VKNWHKAXKKKAFTKVCKKRQ 

DEDGKKQLEKDFSSMKKWCQ 

VI\RVI\AHTQ\MRLLPL\RQK\KA 

HLME10V\NGGTVA\EKL\DWA 

REKLE\QQ\VPVN\QVFGQDEMI\ 

DVIGGDQRAKGFKGVTRSXWPT 

N*LPFKA\HLG\LSRVACFGAW 

HPARVAFSVARAGQKGYHHRT 

EINKKIYKIGQGYLIKDGKLIKN 

NASTDYDLSDKSINPLGGFVHY 

nPVTKinPVMl KnPVVGTICKR 

VJC V 1 iSLJr V 1VI1_«IWJV« V V VJ 1 rvJVix 

KFIDTTSKFGHGRFQTMEEKKA 
FMGPLKKDRIAKEEGA 


28429 


58797 


A 


28603 


1 


2133 




28430 


58798 


A 


28604 


3 


245 





• 3719 

BNSDOaD: <WO_017S067A3JA> 



wo 01/075067 



PCT/USOl/08631 



NO: 


StQ ID NO: 
of peptide 
se(|tiencc 


Met 
hod 


SEQ ID NO: 
in USSN 


Nucleotide 
location of first 
codon f*)r peptide 
sequence 


Nucleotide location of la.st 
codon fur last amino acid 
of peptide sec|uenre 


Amino actd sequence ( X— Unknown, 
*=Stop codon, /-possible nucleotide 
deletion, \=possibIe nucleotide inscriiun) 


28431 


58799 


A 


28605 


1 


1824 




28432 


58800 


A 


28606 


I 


1035 




28433 


58801 


A 


28607 




496 




28434 


58802 


A 


28608 


1568 


1793 




28435 


58803 


A 


28609 




1392 




28436 


58804 


A 


28610 




1389 




28437 


58805 


C 


28611 


104 


253 




28438 


58806 


A 


28612 


114 


469 


VSRPTYAKVFTTSKTAPQKVFP 
TA WCSA/TGHETALSATQVPIQ 
WIATAPNSPAPPSDPRRQSWVS 
QIPSSATSPNFTM*EPRTQEVTE 
PHDSRPA 1 PSPA VPRRESCTGRP 
HLPATTP 


28439 


58807 


A 


28613 


3 


2196 




28440 


58808 


A 


28614 


237 


348 


NPVN*SQTT*TSE 


28441 


58809 


A 


28615 


950 


1094 




28442 


58810 


A 


28616 


146 


822 


LGFLLRLSEM PRKQG V YRTR I W 

KFEDG LSN VL Vl/PI EQIN HMR D 

VFGSGSERATCLARGRGYINSL 

ARCQNLVNRDLDHLSLPQDSTL 

VHYIDDIVLHGFSEEEKGQVAQ 

SADLDEGLLKIPGDTFGPEADK 

DFLHKDLSTEIVGQSYNTHHM 

AQDSIPWNPSGQEPQVREHEAC 

H H LGSGSPPS WELCEQG PP VTE 

SFQVLVTSGLDKENMAYMHCG 

IICSNKKG 


28443 


5881 1 


A 


28617 


1 


1791 




28444 


58812 


A 


28618 


244 


416 




28445 


58813 


A 


28619 


2 


1520 




28446 


58814 


A 


28620 


95 


421 


PVTSTSTKRTPTQKPHPKVISLK 

DQIHHVDKSMMMRKNQCKNV 

EKSKNQNSSSPHDHNSSP\SARA 

ENWTEYESDKLTEVGFRGWVI 

NSSELKEHVLTHCKEAQNLHN 


28447 


58815 


C 


28621 


46 


174 




28448 


58816 


A 


28622 


425 . 


1291 




28449 


58817 


A 


28623 


i 


1410 




28450 


58818 


A 


28624 


14 


348 


GLFPNKIPFSVLEIRTWAHLSGR 

HHSAHCTSCAVVPQVACLPLAT 

HPSCTCTFCSLQAPGRPGQSPLS 

PRRACGPEDLPPPPYV*DLAPSL 

GPSLGPLMSQSQPRRTPPLRG 


28451 


58819 


A 


28625 


96 


295 


PWKPHPAWRQRWELCHPPFP/I 
RPLTAALREQPGLLGRSTTVFT 
LMAREPPQPAAADSCLCIVQME 
A 



3720 

SNSDOCIO: <WO__017S067A3JA> 



wo 01/075067 




PCT/US0]/OST»31 



SEQ ID 
NO: 


of peptide 
sequence 


Mel 
hod 


SFO 11) NA- 
in USSN 
09/540,217 


Nucleotide 
incntion of first 
codon for peptide 
sequence 


Nucleotide locntion of Ihsi 
codon for last nniino ncid 
of peptide sequence 


Hciu scc|iiiiiLc; \ u ii K 11 o " n^ 
*=Slop codon, /-possible nuclcoitde 
deletion, \=posstble nuclcuttde insertion) 


28452 


58820 


A 


28626 


105 


389 


CQFAHGTASSPRVCLRHRCRS 
WQK A W A V VCCTFCS LQ A PG RP 
GQSPLSPRRACGPEDLPPPPYV* 
DLAPSLGPSLGPLMSQSQPRRT 
PPLAWGS 


28453 


58821 


A 


28627 


461 


799 




28454 


58822 


A 


28628 


1 


384 




28455 


58823 


A 


28629 


301 


987 




28456 


58824 


A 


28630 


239 


384 


VLPAGAQAAARSSDTRP*PEPH 

FSXESVFPRWIFSAFQSLNNFFQA 

RF 


28457 


58825 


A 


28631 


1 


1054 




28458 


58826 


C 


28632 


243 


392 




28459 


58827 


A 


28633 


1 


1104 




28460 


58828 


A 


28634 


194 


863 


YLLFVKNMSSLEISSSCFSLETK 

LPLSPPLVEDSAFEPSRKJDMDE 

VEEKSKJDVINFTAEKLSVDEVS 

QLVISPLCGAIS/LNWKGLTENT 

FEGKKVISLXEYEAYLPMAENE 

VRKICSDIRQKWPVKHIAVFHR 

LGL VPVSE A KP* SFA VSS\A HRA 

AISLKLLSYC/AFDTFKRPRVPl 

WKKNEIYEESSTWKGNKECFW 

ASNTHTYVFRACNLNFVKLLL 


28461 


58829 


A 


28635 


*> 
J 


338 


SSPPTAPAKLRIVPLVGGLPAR 
WCLSVCASQCPDTRVHVFLHW 
WCSSLCPAPVCLSLCRGL*GHF 
PPDSEDQSSPNCSGYTLEEYKL 
LRSQTI PSCNGKFPCPPRRA YDG 


28462 


58830 


A 


28636 


405 


800 




28463 


58831 


A 


28637 


265 


539 




28464 


58832 


A 


28638 


3 


1116 




28465 


58833 


A 


28640 


208 


350 


VWLKEPSAEPAPCTWSALCGSC 
LLGGL*NSAFLSHRPHTSGGFFP 
LN 


28466 


58834 


A 


28641 


563 


594 




28467 


58835 


A 


28642 


245 


580 




28468 


58836 


B 


28643 


1 


435 




28469 


58837 


A 


28644 


673 


1012 


QPQVSFSSEYAIHIMRCPHSKIS 

SLYYFNCFRY*DCYCH\TFATTS 

ISLVRYATGCKLIPRJCVRTPRAI 

PVFSVTYEEKSCPVGKLNTGA 

WVRAWKATSTSVVHLTKWVL 


28470 


58838 


A 


28645 


1171 


1328 


MVIGGTKNERKHIDSDEPLFPSP 
NSSARGRAISSTS*ALVPGVRGF 
LSSIPLSLTTAYPPF*SPFSS 


28471 


58839 


A 


28646 


34 


266 


GSCS*DFLVRGAFNVrNIKAWA 
SGPVQOoAVULbHULHLOLHL 
KNDL*FYSFNSGIDKPEIAKLSG 
CSFGGTFLIWG 


28472 


58840 


C 


28647 


199 


309 





3721 



BNSOOCIO: <WO 0175067A3 IA> 



wo 01/075067 PCT/US()1/()8631 



NO: < 


>E0 ID NO: 
)r peptide 
icQucncc 


Vict I 
10(1 


5EQ ID NO: 
n L'SSN 
[)9/540»217 


S'lirlcotide 

oi- a lion of first < 

rodon for peptide 

sequence 


S'ucleotidi* lucntion uflast 4 
:odon for Inst amino acid 
orpeptidt' .sequence 


Amino acid sequence ( X=Unknown, 
*-Slop codon, /=pussiblc nucleotide 
Jelction, \=possiblr nucleotide insertion) 


28473 


58841 


A 


28648 


808 


926 


YCYSSLDPVSLTSLLSLSLPKLK 
L* SYKSFFKWSPRCSP 


28474 


58842 


B 


28649 


107 


264 




28475 


58843 


A 


28650 


301 


470 


EIQLVLSLSGGGYSHAVLMIVS 

SHK1**FYKGLFPTFALHFSLLLP 

CEEGCICFPF 


28476 


58844 


A 


28651 


2 


263 


WEKKDTEWRKKV1LSSV*LRL 
V1F*PFSLM\LFSHPVWR*ARSH 
ESHLAITHLWALYF*PPCQICFL 
* DRGHQATDGLTNGTPSELN 


28477 


58845 


A 


28652 


63 


191 


DLPWTPGPAC*PMLQC**GGAN 
lYARRQGADAAGDQGSSCRL 


28478 


58846 


A 


28653 


1 


554 


MPTYCPGASLLILTYKTPKELLS 

lYVSTlRKSRCRERRNRRLGAR 

N FRSEEQI YDQ WRLDQ VG ICFFP 

FPRPRENYHFGSEHVGSFSLDK 

CCNEKLYEVIDLHLKKKPLNTE 

TLSLVKCEVSRCWVTLNLLLPY 

H/VLFQI*LSWRERQNQSCKTTN 

GSSNGAPDAVHN*NLLWSLGP 

AC*P1V1LRC 


28479 


58847 


A 


28654 


3 


317 


SRRLPFSLICMAKHWLPALPEN 
GYM KQFCVSG LG VLFHGC VFL 
CWHHCCFVL^VWSLGSPRSRG 
LHLVKAFFLCYPRSNCFLLNWG 
IVGVVQLRFPQEGCLWCH 


28480 


58848 


B 


28655 




400 




28481 


58849 


B 


28656 


49 


492 




28482 


58850 


A 


28657 


1 


917 


TALETAPTLALPVSSQPFSLHTA 

EVQGCAVGILTQGPGPCPVAFL 

SKQLDLTVLGSPSCLHAVASAA 

LILLEALKITNYAQLTLYSSHNF 

QNLFSFSHLTHILSAPRLLQLYS 

LFVESPTITILPGPDFNLASHIILD 

TTPDPDDCMSLIYLTFTPFPHISF 

FSVPHVDHIWFTDGSSTRPDRH 

SPAKAG YAIESSTSI lEATALPPS 

TTSQQAELIALTRAFTLAKGLH 

VMIYTDSKYAFHILHHHAVIWA 

ERGFLT/IARVLHH*CLFNKNSS 

QGCFTSKGSWSHTLQGPPKGV 

RSHYSRKCLC 


28483 


58851 


A 


28658 


3737 


3886 




28484 


58852 


A 


28659 


349 


1775 




28485 


58853 


A 


28660 


1 


1194 




28486 


58854 


A 


28661 


I 


704 




28487 


58855 


A 


28662 


41 


275 




28488 


58856 


A 


28663 


159 


1504 




28489 


58857 


A 


28664 


275 


552 




28490 


58858 


A 


28665 


178 


619 




28491 


58859 


A 


28666 


3 


369 





3722 



ENSDOCID: <WO_0175067A3JA> 



wo 01/075067 




PCT/USOl/08631 



StQ ID 
NO: 


StQ ID NO: 
sequence 


iVItrt 
hod 


SEQ ID NO: 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of las 
codon for Inst amino acid 
uf peptide sequence 


t Amino acid sequence ( X=»Unknown, 
*»Stop codon, /-possible nucleotide 
deletion, \-possible nucleotide insertion) 


28492 


58860 


A 


28667 


1 


340 




28493 


5886] 


A 


28668 


516 


734 


WTGDWRRTCDRENQHVSGAA 
RTAF1PTNGAISPGINYSPGH*Y* 
DCHLPQA*P*LCRAAGQNRCH 
VARTCLG 


28494 


58862 


A 


28669 


1 


1163 


M HTH A R ETCL A LG K PA DD ATL 

TAAIEAVGLENAARVLKLYPFE 

MSGGMLQRMMIAMAVLCESPF 

IIADEP'ITDLDVVAQARILDLLE 

SIMQKQAPGMLLVTHDMDKW 

GRJIADVESQYRYQTTNPKIFAG 

GDAVRGADLVVTAMAEGRHA 

AQGIIDWLGLDVDKLGALEERR 

K VLQ VKTENLQAERNSRSKSIG 

QAKARGEDIEPLRLEVNKLGEE 

LDAAKAELDALQAEIRDIALTIP 

NLPADEVPVGKDENDNVEVSR 

WGTPREFDFEVRDHVTLGEMH 

SGLDFAAAVKLTGSRFVVMKG 

QIARMHRALSQFMLDLHTEQH 

GYSENYVPYLVNQDTLYGVGL 

YPLGALASGW/WALASGWLPK 

RRERKD/GDTGAHGVPRGSRKP 

RIARKVRGT 


28495 


58863 


B 


28670 


1 


4770 




28496 


58864 


A 


28671 


1069 


1398 


VIGAQPVLRIRRKQARRQINRL 
TLILLHYCLTTKLKNGVKPGIV 
AAFYFLPGAG*IHPAGCHGTQL 
*SFGKMRVQYTRVTLSQQASG 
Kl S A Y L I DLGK PLLKLIIHCG VH 


28497 


58865 


A 


28672 


4246 


4453 




28498 


58866 


A 


28673 


1 


1185 




28499 


58867 


A 


28674 


723 


878 




28500 


58868 


A 


28675 


1085 


1246 




28501 


58869 


A 


28676 


1 


1254 




28502 


58870 


A 


28677 


1 


2175 




28503 


58871 


A 


28678 


340 


994 




28504 


58872 


A 


28679 


37 


261 


TITPAGRRMHCKGACMKPLLD 

VLMILDAVRELE*T1TPAGRRM 

HCKGACMKPLLDVLMILDAVR 

ELEKQAIKLHEGWENELVIGVD 

DTFPFSLLAPLIEAFYQHHSVTR 


28505 


58873 


A 


28680 


410 


896 

J 
] 


W A WA A S A VQPRSI WQ/G AG VG 

NLTLLDFDTVSLSNLQRQTLHS 

DATVGQPKVESARDAPHIAITP 

VNALLDDAELAALIAEHDLVL 

D/WYG*RCGT*STERQQR*RG* 

RSAPAMTAHDRDAIASSSETCA 

RSRWSVEYASPVCAPPDSRSKR 

RSASNSAASHVF 


28506 , 


58874 ] 


B ; 


28681 


1 : 


2298 





3723 

BNSOOCIO: <W0 Ot7S067A3_IA> 




PCT/USOl/0863] 



SEQ ID 
NO: 


SKQ ID NO: 
of peptide 
sequence 


Met 
hod 


SKQ ID NO: 
in USSN 


Nucleotide 
location of Tirst 
codon for peptide 
sequence 


Nucleotide location of Inst 
codon for Isst Qmino sctd 
of peptide sequence 


Amino acid sequence ( X^lJnknown, 
deletion, \=possible nucleotide insertion) 


28507 


58875 


A 


28682 


1915 


5313 




28508 


58876 


A 


28683 


1 


4221 




28509 


58877 


A 


28684 


1 


1007 


MAALQMVNGQKWVSSNQKY 

WL VYKTTDPPRLRPI FSG YQPM 

CPFNGRPFWIHKNPMGVHWAV 

ATGLALIPIVGIAEFGWFWFGG 

ETYMAAWNVSGLGTFGAIQST 

FNVTLWSFIGVESASVAAGVVK 

NPKRNVPIATIGGVLIAAVCYV 

LSTTAIMGMIPNAALRVSASPF 

GDAARMALGDTAGAIVSFCAA 

AGCLGSLGGWTLLAGQTAKAA 

ADDG L\FPP1 FA R VNKAGTP V A 

GLIIVGILMTIFQLSSISPNATKE 

FGLVSSVSVIFTLVPYLYTCAAL 

LLLGHGHFGKARPAYLAVTTIA 

FLYCIWAVYITHIDACVVVYIA 

GYRAAKLTCA 


28510 


58878 


A 


28685 


867 


1681 




28511 


58879 


A 


28686 


865 


1290 


RWWENRLFRKNPARAQKMVL 

PERFG*SAYPNGFAGTWRLD1CL 

PIAQIHAHMIGYLAAVDMEKQ 

01 SPAQ V V V RHNRCPA I V V HLl 

GRARELSLKDLVVGIKNQPATV 

KAFIRPRTAPDVRLAKJLLLQAV 

NRHFGNVMQMVAA 


28512 


58880 


A 


28687 


1 


709 




28513 


58881 


A 


28688 


2 


657 


LMWALPKVTRGPVYMAGSPQT 

AF1QVGPRVHAHLQPRAAPL*A 

GEVWKPRLVGRSHWASRPSPA 

LQKGEPGSPSWENACVPQAPH 

RLLHQQKAF 


28514 


58882 


A 


28689 


3 


227 


NSQDFPACGGLCHAELDRTAA 
GLVHQHVRHPG HTS V AAEK LCH 
GDVEGDGCNGPASD/PGY1*GQ 
AAAPAPLPDLL 


285)5 


58883 


A 


28690 


1227 


1719 




28516 


58884 


A 


28691 


1 


1701 




28517 


58885 


A 


28692 


15 


3298 




28518 


58886 


A 


28693 


1767 


1998 


YCDTTFTNSYLLYDSVCRGYAR 
A V WRYQTDI AANLE* RRLPSG A 
GKSDWSSGDSEKAKTAAHTIY 
RDAGRRVRGYRQL 


28519 


58887 


A 


28694 


1 


370 





3NSDOCID: <WO_0175067A3JA> 



3724 



wo 01/075067 




PCT/USOl/0863] 



SKQ ID 
NO: 


SEQ ID NO: 
or peptide 
sequence 


Met 
hod 


in USSN 
09/540,217 


Nucleotide 
location or first 
codon for peptide 
sequence 


Nucleotide loc<ition of his 
codon for last amino ncid 
of peptide sequence 


I Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, WpoNsibie nucleotide insertion) 


28520 


58888 


A 


28695 


1 


910 


MDKJERIIQEFVPGKQVTLAHLI 

A HPGEELA KKIG VPDAG A IGIM 

TLTPGETAMIAGDLALKAADV 

HIGFLDRFSGALVIYGSGNYTL 

A RKTQ A V E FN DK GDI DTPG E Y F 

NHPRWYHALITTLQDVDMLSP 

LI WGFRN Y KDVQ V 1 KATPH K 1 V 

ILMGILLSPSVFATDINVEFTAT 

VKATTCNITLTGNNVTT^DGNN 

NYTLRIPKMGLDKIANKTTESQ 

ADFKLVAXMGAAVASVGLIPL* 

PEMHHQAHLSLLYRSLVIHLRR 

QVISVWVSKNGLLMMPLSLNL 

TVRKRYAGAQTRCSPIRVLK 


28521 


58889 


A 


28696 


605 


2021 




28522 


58890 


A 


28697 


2256 


2336 


CIKCCARRIAREPGYLFS**RCK 
YPG 


28523 


58891 


A 


28698 


1802 


4488 


TLLRQGSN FLMTRRCATKS WN 

V*SW1KSS/MQMGQKMGVKISD 

EQLDQAIANIAKQNNMTLDQM 

RSRLAYDGLNYNTYRNQIRKE 

MIISEVRNNEVRRRITILPQEVES 

L AQQ VGN ON DA STELN LS H I L i 

PLPENPTSDOVNEAESQARAIV 

DQARNGADFGKLAIAHSADQQ 

ALNGGQMGWGRJHASLPGIFA 

QALSTAKKGDIVGP1SSGGRFD 

GTVEVKDGHLIVNGKKIRVTAE 

RDPANLKWDEVGVDVVAEAT 

GLFLTDETARKHITADTPAALR 

WLEENQLEDGHECLLRRVISSD 

GRSRGFrNGTAVPLSQLRETSTT 

TGARRVIRAIRRINSSDASTIPTL 

MAITISNNTVSDMHSSMTMMS 

TRIRTLITTIYNGDLRMIRQRKL 

CKTA I A RTYGNDDTFH PG M RH 

QRMHRVFKNAPHLDQPVVTLN 

lYPKADESSSLKASRGTRGAAY 

RPARQNLYSASSGKKDENPVIE 

FKNVSKHFGPTQVLHNIDLNIA 

QGEVVVIIGPSGSGKSTLLRCrN 

KLEEITSGDLIVDGLKVNDPKV 

DERLIRQEAGMVFQQFYLFPHL 

TALEN VM FGPLR VRG ANKEEA 

EKLARELLAKVGLAERAHHYP 

SELSGGQOQRVAIARTLAVKH 

KMMLFDETTFDFDPELVHEVL 

KVlHbrAtKOl I NDbLTENPAKT 

QGEGGCLQSQERGPQREPTPRH 


28524 


58892 


\ : 


28699 


1 : 


2307 




28525 


58893 




28700 


3 < 


?76 





3725 

BNSDOCIO: •cWO_017S067A3_(A> 



wo 01/075067 




PCT/USOl/08631 



SEO ID 
iNO: 


SEQ ID NO: 
of peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotidi* 
location of first 
codon for peptide 
sequence 


Nucleotide location of hist 
codon for last amino acid 
of peptide sequence 


Amino ncid sequence ( X=Unkno>vn, 
*-S(op codon, /=pos$ible nucleotide 
deletion, \-possibIe nucleotide insertion) 


28526 


58894 


A 


28701 


2 


136 


YLSAV*FCSPGQPPSALLVCGR 
RG Y WCL WPLSSCH LTLRLC VS 


28527 


58895 


A 


28702 


1 


608 




28528 


58896 


A 


28703 


222 


329 




28529 


58897 


A 


28704 


387 


728 




28530 : 


58898 


A 


28705 


1 


1184 




28531 


58899 


A 


28706 


478 


627 




28532 


58900 


A 


28707 


33 


1072 




28533 


58901 


A 


28708 


35 


516 


RVVEFADEGQGPAALSLWSGS 

SPETLKLHWPHVQN*1RFSSWK 

TFRIRSRDFWADRLMRTLLRNF 

LSKWDHL*GQTLGVSLRRV*NE 

GSSPCHTPRPSAVLPPVLLDGG 

R*THMKLHAASSRGWLRTRLT 

ELEYSLVIRJRRDGGLAGLRGN 

SGAQGGDA 


28534 


58902 


A 


28709 


1 


111 




28535 


58903 


A 


28710 


531 


704 




28536 


58904 


A 


28711 


294 


617 




28537 


58905 


A 


28712 


804 


1020 


HFLSGGRRQRPPRWT1VA*SPR* 
PRCRCWGSG*RPGTRGALPQPR 
S*WHPSGSARGRHSGSGLETSG 
PTVS 


28538 


58906 


A 


28713 


102 


510 


PWPHTGGRRORPPRWTIVA*SP 
R*PRCRCWGSG*RPGTRGALPV 
VRKQPGDPKTPLASCPELNQPV 
PEPAAAPTRQSKRLCYLSHVAD 
GILQVQARGRHSGSGLRRLLGR 
PSHEGPWLKGTSCRSGTTCRDR 
PWV 


28539 


58907 


A 


28714 


2 


1580 




28540 


58908 


A 


28715 


286 


352 




28541 


58909 


A 


28716 


1 


531 




28542 


58910 


A 


28717 


1 


1440 




28543 


58911 


A 


28718 


238 


567 


FGDAGKFDGKFSSHSKLLSGFD 

AWTELALNHRFLLQLVEVLPE 

ANRQLRQSGAGDGGOQAVF*F 

HRFLASVHQHKAASASPPYLFR 

IKCPVPRLRAKPALLLIDNRLYG 


28544 


58912 


A 


28719 


I 


3534 




28545 


58913 


A 


28720 


1846 


2121 




28546 


58914 


A 


28721 


176 


462 


TSRHSVYISDTELKPRKSSKPTF 
CGCDSLFSPICHFP/HGLSDVALI 
VQQLRQRG ♦ PLQPARLP VH WR 
HQNAVVDGVLSGENGGAGWG 
RAWLRJRRS 


28547 


58915 


A 


28722 


225 


3465 




28548 


58916 


A 


28723 


937 


1770 




28549 


58917 


A 


28724 


142 


484 





3726 



BNSCXXID: <WO 0175067A3_IA> 



wo 01/075067 




PCT/USO 1/0863] 



SEQ ID 
NO: 


SEQ ID NO: 
of peptide, 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
cod on for peptide 
sequence 


Nucleotide location of last 
co<lon for Inst amino acid 
of peptide sequence 


Amino acid sequence ( X=L)nkni)wn, 
*-Stop codon, /=ppssiblc nucleotide 
deletion, \=possible nucleotide insertion) 


28550 


58918 


A 


28725 


1 


1521 


MIPITWPKPAELHPFCPPEQAEG 

YQQMIAQLADWLVKLTGYDA 

VCMQPNSGAQGEYAGLLAIRH 

YHESRNEGHRDICLIPASAHGT 

NPASAHMAGMQVVVVACDKN 

GNIDLTDLRAKAEQAGDNLSCl 

MVTYPSTHGVYEETIREVCEVV 

HQFGGQVYLDGANMNAQRRDX 

MAGKPGPLTVRKMRGSRVTVR 

AL*/ASVW1GFDDHRRNLGHTT 

ASGAIKDQISGYEGGAKSAQPA 

WDAYMKAVLEGVPEQPLTPPP 

GIVTVNIDRSTGQLANGGNSRE 

EYFIEVNEIVVNPNATLDWQLA 

LRQAAGKTDLARDMLQMLLDF 

LPEVRNKVEEQLVGENPEGLV 

DLIHKLHGSCGYSGVPRMKNL 

CQLIEQQLRSGTKEEDLEPELLE 

LLDEMDNVAREASKILGGHDN 

GGNALLHKALPPGNVGKWAM 

APIPPPFPQPGKSVTICWKPASS 

ENRSNLLEIFLRELISNASDAAD 

K LRFRA LSN PDL YEG DG ELR VR 

VDEVLSPASVPYS 


28551 


58919 


A 


28726 


1 


1279 




28552 


58920 


A 


28727 


3 


762 




28553 


58921 


A 


28728 


1 


1472 


MTQDELKKAVGWAALQYVQP 

GTJVGVGTGSTAAHFIDALGTM 

KGQIEGAVSSSDASTEKLKSLGI 

HVFDLNEVDSLGIYVDGADEIW 

QTCKAQRCQSPCSKTLGAQPEN 

PDLSQISRFPQDERRISNCSSGK 

AANPVLYWSKIEEKIASEPASIY 

SPMTLKDFSKFVKDEIGFSYTG 

YSRSGGGTASHGSPKSWAIGSL 

GRFGNEYSGWFDLQLKQRVYN 

ENGKRVDAVVMMDGNVGQQ 

YSTGWFGDNAGGENYMQFSD 

MYVTTKGFLPFAPEADFWVGK 

HGAPKIEIQMLDWKTQRTDAA 

AGVGLENWKVGPGKIDIALVR 

ED VDD Y DRSLQN KQQINTNTID 

LRYKDIPLWDKATLMPRIPTQR 

YGLAKA/SLEADA^RY/MANAM 

GPEGVRVNAISAGQTRTLAAPG 

iK\UoKJs.\ivjJ^AriCtr V 1 rlKK 1 V 1 

lEDVGNSAAFLCSDLSAGISGEV 

VHVDGGFSIAAMNERDPFTDL 

HRYRMNLN M MN YGAQRNM 



3727 

BNSDOCIO: <WQ 0175067A3 IA> 



wo 01/075067 




PCT/USOl/08631 



i4 



0 



SKQ ID 
NO: 


SEQIDNO: 
uf peptide 
sequence 


Met 
hod 


SEQ II) NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of lasi 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 
*=Stop codon, /=poSsi hie nucleotide 
deletion, \=possible nucleotide insertion) 


28554 


58922 


A 


28729 


2 


419 


RPRPRPRHMLQGTHRQRHLHA 

GPGVARRRWGGMARRAARGR 

PRLRLCIFSRSRQLGLRLRFLSST 

VNEGDQVKTVAXRSGHFCGGLS 

SFSFSSSFSSGKKRPSNSPGSMR 

LGSPPSGAGRAGGIVTVAC*AR 

LSTCNTKQ 


28555 


58923 


A 


28730 


725 


2804 




28556 


58924 


A 


28731 


661 


1218 


D VREGDRDPFM 1 K VH SC VF VDF 

AKTMHDGA/SVSLRGNLISHKG 

EDR YA^FRDKSGEIN V V I P A AA^ 

FDGREVQPDQMINISGIADKLP 

VIAPTNATSKLKLASOPEDDSEI 

YDGCNGAQPGDYWFAAFVSG 

MFSRWLAKTILSRHILSVTIRSC 

KNGEWLAVGGAENGAYSDSR 

VAVMLLLSAWGLFDF 


28557 


58925 


A 


28732 


1 


624 




28558 


58926 


A 


28733 


1 


1281 




28559 


58927 


A 


28734 


114 


266 




28560 


58928 


A 


28735 


1487 


1570 




28561 


58929 


A 


28736 




3402 




28562 


58930 


A 


28737 




2466 




28563 


58931 


A 


28738 


372 


647 


SGWSWNTKFPTGGFRWPAQPG 
TEL ESSQPR* L V M PATTSPFRA L 
DVCEYLPACVAVISGCHPSRFA 
RSYVSAPD^QNVQLTYPHIVLN 
RHL 


28564 


58932 


A 


28739 


1 


2235 




28565 


58933 


A 


28740 


3 


293 




28566 


58934 


A 


28741 


737 


963 




28567 


58935 


A 


28742 


3 


282 


RRLRASGCfDKLPSG**YARPAR 

♦DPAPGFR*STPVRKCDQTRSPA 

MKVIAAADRKLWCGAICPLSA 

KPPAGRAPNAPAAPASPNRPMT 

PSL 


28568 


58936 


A 


28743 


2 


289 




28569 


58937 


A 


28744 


1 


1662 




28570 


58938 


A 


28745 


421 


2634 




28571 


58939 


A 


28746 


134 


954 




28572 


58940 


A 


28747 


1036 


1383 




28573 


58941 


A 


28748 


2 


589 




28574 


58942 


A 


28749 


1 


801 




28575 


58943 


B 


28750 


14 


499 




28576 


58944 


A 


28751 


3 


916 




28577 


58945 


A 


28752 


3 


589 




28578 


58946 


A 


28753 


I 


1675 




28579 


58947 


A 


28754 


1 


522 





3728 



SNSOOCID; <W0 017S067A3JA> 



wo 01/075067 




PCT/USOl/08631 



SEQ ID 
NO: 


SEOII>NO: 
or peptide 
sequence 


Mel 
hod 


<i:0 ID NO: 
in USSN 
IJV/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide lociition of last 
codon for last »niino acid 
of peptide seqiifnce 


Amino ncid sequence ( X=Unkno>vn, 
*=Stop codon, /=possiblc nucleotide 
deletion, \-possible nucleotide insertion) 


28580 


58948 


A 


28755 


1229 


1660 


LMVSGFLTSPKDHERIIVAKPEQ 

FWKLRQVMFN4AIV1SLPTIGER 

FSPFLLKSPLIRPSRCGTTDFISG 

LTARPEFSQSRMVLIAASTITSL 

MCAGSFLPIRPLASICSLNATTS 

**LPFSSGRDSSRKRRTQAITCSP 

RCGS 


28581 


58949 


A 


28756 


1 


230 


HAVCLAAVHFSSWALTsTNSETF 
NSl WSC A S A I LGNLGILTGSPPL 
ALCRTLCLTYPI*CPRDAKALR 
RPRECVIRHD 


28582 


58950 


A 


28757 


1 


850 


MPVMFLASLSGKHQGHHFPKG 

ERGKFKIKERGTVATEDRRSGD 

STFYAIQPTRRQKRVYGLALLL 

QLHRRRQNLNIDSVSSVGLAAL 

VTAFIGVDFFANGEQTYSQPLW 

TWMS VGDFN IGFNLVLDGLSLT 

MLSVVTEGYSR*EHRPTPSQPR 

YISSRLSASTRTTM/PGDEQVGV 

SEEARVALSDHREHGQRQAVQ 

HQVKTDVKVAYRHPRPQRLAV 

CLLAVSEEINADKGGYQRRQA 

HRAY 


28583 


58951 


A 


28758 


20 


282 




28584 


58952 


A 


28759 


38 


966 


RDGLESRGRVCSLRTAFQRSSS 

EAFTSDLQAAELQNRASNRPAR 

IGHAHLVIFPVQSSWM*RKLAS 

PRMNLVIPQEICALKEYIKIGNLV 

MSLAAAPLNR*GLL/IEWNDND 

GGCKGACDRVPHQNVTALNLR 

DQCrNGECYDEVLFHGLEEYIN 

NLQGDGVIVLHTIGSHGPTYYN 

RYPPQFRKFTPTCDTNEIQTCTK 

EQLVNTYDNTLVYVDYIVDKAI 

NLLKEHQDKFTTSLVYLSDHGE 

SLGENGIYLHGLPYAIAPDSQK 

Q VPM LLWLSEDYQKRYQ VDQ 

NCLQKQAQTQKDCYLLIFAKQ 


28585 


58953 


A 


28760 


1120 


1335 




28586 


58954 


A 


28761 


846 


1245 


TVRXRGTRHPHGSRRTLSLPLR 

HSSDRCNRTRSADRSTGPRL/A 

QPRYISSRLSASTRTTMPVTTES 

MVSDRPSSTRLKPMLKSPTDIH 

VHSGWLYVCSPVAKKSTPMKA 

GTTAGRPTEPTPTIATSGLNALL 


28587 


58955 


A 


28762 


265 


1179 




28588 


58956 


A 


28763 


188 


322 
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BNSDOCID: <WO 0175067A3 IA> 



if 

WO 01/075067 




PCT/USOl/08631 



SEQ ID 
NO: 


SEQ II) NO: 
of peptide 
sequence 


Met 
hod 


SEO ID NO: 
in IJSSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last nmiho acid 
of peptide sequence 


Amino acid sequence ( X~Unknown, 
*=Stop codon, /=po$sible nucleotide 
deletion, \-possiblc nucleotide insertion) 


28589 


58957 


A 


28764 


I 


3114 


MLQQDSNDDTKDVSLFDAEEE 

TTNRPRKVKIRHPVASFFHLFFR 

VSAIIVCLLCELLSSSFITCMSKK 

WLAVVIVGVVLQGANLYGYLR 

CKGQEVRETFAEPSLQATQMK 

LKRARLADDLNEKIAQRPGPM 

ELVEKNILPVDSSVKEAHGKTL 

KIYYLGAPAEAATKEDERTTSG 

PGHHATNYHFLLKFDFYLSWL 

HFVHKDAILSGHPLVRLLSTRV 

LRGPNDVFHGVSSVDSVLAIFV 

LAEPMGSLSASLEN 


28590 


58958 


A 


28765 


1 


3219 




28591 


58959 


A 


28766 


3 


245 




28592 


58960 


A 


28767 


2 


1193 


C ANQLRDCL V 1 PTITG L VR L V V 

AGANGDRLGQPVTGADVRLSR 

CRKVMPSRSVEMGLVPSSSVIV 

TVLPLIG FVLLA FSRGR WSEN V 

SAIVGVGSVGLAALVTAFIGVD 

FFANGEQTYSQPLWTWMSVGD 

FNIGFNLVLDGLSLTMLSVVTG 

VGFLIHMYASWYMRGEEGYSR 

FFAYTNLFIASMVVLVLADNLL 

LMYLGWEGVGLCSYLLIGFYY 

TDPKNGAAAMKAFVVTRVGD 

VFLAFALFILYNELGTLNFREM 

VELAPAHFADGNNMLMWATL 

MLLGGAVGKSAQLPLQTWLAD 

AMAGPTPVSALIHAATMVTAG 

VYLIARTHGLFLMTPEVLHLVG 

IVGAVTLLLAGFAAL*Q*K*HP 

RHPKHRNAG**TRVLQRGAGC 

AGAIRVTDHFRG 


28593 


58961 


A 


28768 


3 


2191 




28594 


58962 


B 


28769 


1 


2263 




28595 


58963 


A 


28770 


1089 


4965 




28596 


58964 


A 


28771 


41 


249 




28597 


58965 


A 


28772 


533 - 


709 


VSFLIVSSSLIALWSERQFVIISV 
LLHLLRSALLPTMWS1LE*VWC 
GAEKNVYSVDLG 


28598 


58966 


A 


28773 


2714 


3599 


LGSQWH*1YKLPWAVWSFSQY 


28599 


58967 


A 


28774 


45 


188 


GKVQCHRGLIHVNWLPPVKKJ 

*LRQKGKPTSSSQETPKTEPGRL 

LKP 


28600 


58968 


A 


28775 


722 


856 


GNDLCPKTIRTGDAWCVPGTT 
RKSAWK*GKISGSLSFLPVRDG 
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SEQID 
NO: 


SEO II) NO: 
of peptide 
sequence 


hod 


SEO ll> NO: 
in USSN 
09/540,217 


Nucleotide 
l(»CHiion of Tirst 
codon for peptide' 
sequence 


Nucleotide locntion of Inst 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknuwn, 
^^'Stop codon, /^possible nucleotide 
deletion, \-possible nucleotide insertion) 


28601 


58969 


A 


28776 


474 


1338 


PANQKKPRTRWIHSRILPEVRR 

GAGTIPSETIPNNRKGGNPP*L1L 

♦GQHHPDTKTWQRHNKK*KFQ 

AN 1 PDE H * CENPQ* NNG K PN P\E 

HSKKLIHHNQVGFISGMQGWF 

NICKSINIIHHINRTNDKNHMIISI 

DAEKAFDKIQHPFMLKALNKL 

GIDGTHLKllRAIFDKPTANIILN 

GQKLEAFLLKTDTRQGCPLSPL 

LFNVVLEVLARAIRQEKEITGIQ 

IGKEEAPQKQQRLFCRYYHGK 

RAPQLLITHLEEDDEWDIIRYY 

NVMSEEElKRMKElVKPKll 


28602 


58970 


A 


28777 


2289 


3225 


LTNQNKSRTRWIHSRILPEVQR 

GAGTVSSET1PNNRKRWTPP*LJ 

L*GQHHPDTKTWHRHNKKRKF 

QA>JIPDERQCKNPQ*NTSKPNP 

AAHQKAYP**PSQLHPWDARL 

VQHMQTNKHNPSHKQNXHDKN 

HMIISRDAEKSFNKIQQPFMLKT 

LNKLGISGTYLKIVKMHTMSSS 

HLFYLALCLLTFTSSATAGPETL 

CGAELVDALQFVCGDRGFYFM 

EQCTMAVSIRGRELLGPSEQEM 

LHKESGKQRQKANTIPVTSKIV 

HLALYATLLLFVMEQFLGESHK 

SREIFSFEQQISELGKESMKFSEE 

KEKE 


28603 


58971 


A 


28778 


1177 


1272 




28604 


58972 


A 


28779 


480 


766 


SSEIQHWFQGQPRWSRCRVSGR 

RHEASTVLPLCFLLPQNSSSMQ 

LG*NRSMP/HVSESSRTLVL*EV 

TKHQVSSNFKMRDKDRSGRAS 

SLRKHRRE 


28605 


58973 


A 


28780 


1 


1344 





BNSDOCID: <WO 0175067A3 IA> 



3731 



wo 



01/075067 



PCT/US()J/08631 



SKO ID 
NO: 


SEQIDNO: 
of peptide 
sequenee 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
locntion of first 
codon for pcplide 
sequence 


Nucleotide toealion of la^t 
codon for Insi amino ncid 
of peptide sequence 


Amino acid sequence ( X=Unkno>vn, 
*~Stop codon, /-possible nucleotide 
deletion, \=pus$ible nucleotide insertion) 


28606 


58974 


A 


28781 


971 


2314 


PTNQKKSRTRVVIHSRILPEVQG 

GAGT1PSET1PINRKRRNPL*L1L* 

GQH HPDTK A WQRHN KKEEL* T 

NSPDEH*CKNPQ*NTGKPNP\EH 

IKKLIHHDQVGFIPGMQGWPNI 

HKSINVIQHINRTKDKNHMIISI 

DAEKAFDKIQQPFMLKTLNKL 

GIDGTYLKIIRAIYDKPTASIILN 

GQKLEAFPLKTGTRQGCSLSLF 

LFNVVLEVLARAVRQEKEIEGI 

QLGKDEVKLSLFADNMIVYVE 

NPllSAQNLLKLISNFSKVSGYKl 

NVQKSQAFLYTKNRQTKSQIM 

SELPFTIASKRIKYLGIQLTRDV 

KDLFKENYKPLLNEIKEDTNK 

WKNIPCSWIGRINIVKMAILPKV 

lYRFNAlPlKLPMTFFTELEKTTL 

KFIWNQKRARJAKTILSQKNKT 

GGIMLPDFKLYYKPTVTKTKW 

YWYONRDIDQWNRIEPPEllSHT 


28607 


58975 


A 


28782 


148 


287 


VLHSYAPIASALKVGISRJ-IHP* 
GSIPSRSLLVATTPTRGVTAALE 


28608 


58976 


A 


28783 


1 


1938 




28609 


58977 


A 


28784 


1389 


1499 




28610 


58978 


A 


28785 


1 


351 




2861] 


58979 


A 


28786 


1 


329 


KNLDEKLLPASSSSCRIWATSP 

VHHLWQVLKKILF/GLEPYEIST 

LFEQRQAM/LQSIKEGVVAVDD 

RGEVTLl>4DAAQELLNYHNFIR 

SRSLPVFVLASACGSGTRKRRA 


28612 


58980 


A 


28787 


1 


419 


VRPGHLLDIDDTDMPSLRYSDP 

EAQRIGQPFKGDDILKALNGEE 

NVAINRGFLAQALRVFTPIYDE 

NHKQIG VVA IGLELSR VTQQIN 

DSRWSIIWSVLFGMLVGLIGTCI 

LVKVLLG/IIFG*TYKSQLFEQR 

QAMGRL 



3732 

.017S067A3JA> 



wo 01/075067 ^^^P PCT/USOl/0863] ? 



SEQ ID 
NO: 


SEO II> NO: 
of peptide 
sequence 


Mil 
hod 


SEO ll>NO: 
in USSN 
09/540,217 


Nucleotide 
>oc»lion of first 
codon for peptide 
sequence 


Nucleotide iocntiun of last 
codon for last nniino acid 
of peptide sequence 


Amino flcid sequence ( X=!Jnkno\vn, 
*=Stop codon, /^possible nucleotide 
deletion, \-possible nucleotide insertion) 


28613 


58981 


A 


28788 


1 


1795 


MWIISCVMKRTAMNCVLWRK 

RRRKVCASIFTGKNRANQKRD 

NVELFDARCRPLNDAADTVRY 

LPVLTVQLLDKQPRLTVLKKIL 

FGLEPYEISTLFEQRQAMLQSIK 

EGVVAVDDRGEVTLiNDAAQE 

LLNYRKSQDDEKLSTLSHSWSQ 

VVDVSEVLRDGTPRRDEEITIK\ 

DRLLLITTVPVRSNGVIIGAISTF 

RDKTEVRKLMQRLDGLVNYA 

DALRERSHEFMNKLHVILGLLH 

LKSYKQLEDYILKTANNYQEEI 

GSLLGK!KSPVI\AGFLISKI"NRA 

TDLGHTLILNSESQLPDSGTAA 

CGQSLNVLYQRIVGERKLHTGS 

LMSAAGKSNPLAISGLVVLTLI 

WSYSWIFMKQVTSYIGAFDFTA 

LRCIFGALVLFIVLLLRGRGMRP 

TPFKYTLAIALLQTCGMVGLAQ 

WALVSGGAGKVAILSYTMPFW 

VVIFAALFLGERLRRGQYFAILI 

AAFGICTATQRNRLLPCKNQPC 

KANQYQGTGDVLNQLHIDFRA 

FSGVMVAGSRQIFANEISSGAS 

NVGVVIFSTQDSANTFNVLNAS 

GGSRSVYPVMSDDMNGSSWKF 

STRMQKIDPALSVTSGQLMSHV 


28614 


58982 


A 


28789 


190 


2058 




28615 


58983 


A 


28790 


199 


293 


R Y PPAETELS* RLCRLLR* STT V 
RL*LCRPL 


28616 


58984 


A 


28791 


685 


1557 




28617 


58985 


A 


28792 


1 


2850 




28618 


58986 


A 


28793 


265 


535 


RIATIRHPSCLHRVGDQYDSLFR 
TATTQRHCRRMHMMTIGYQFQ 
PGALVR*SRANHFPGRGDVNLS 
SRYSNAPGRRHQHQMRRGFVA 
RSQ 


28619 


58987 


A 


28794 . 


409 


1305 
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BNSDOCIO: <W0 017S067A3JA> 



i 
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SKQ ID 
NO: 



SLQ ID NO: 
of peptide 
sequence 



28620 



28621 



28622 



28623 



28624 



28625 



28626 



28627 



28628 



28629 



28630 



58988 



58989 



58990 



58991 



58992 



58993 



58994 



58995 



58996 



58997 



58998 



Met 
hod 



B 



SCO II> NO: 
in USSN 
09/540.217 



28795 



28796 



28797 



28798 



28799 



28800 



28801 



28802 



28803 



28804 



28805 



Niitkotidc 
location of first 
codon for peptide 
sequence 



379 



7i: 



348 



582 



1051 



435 



1040 



300 



Nucleotide location of last 
codon fur last amino acid 
of peptide sequence 



1703 



902 



1521 



599 



732 



1443 



1173 



2742 



1143 



1079 



567 



Amino acid sequence ( X=Unknown, 
*=Stop codon, ^possible nucleotide 
deletion, \=possibie nucleotide insertion) 



LKTVLVDGVVKAEKLVEGAICA 

VLRQAINGDLDWKAKRQPKLE 

PLKLSKIEATMSFTIAKGMVAQ 

TAGKHYPAPITAVKTIEAAARF 

GREEALNLENKSFVPLAHTNEA 

RALVGIFLMDQYVKGICAKKLT 

KDVETPKQAAVLGAGIMGGGl 

AYQSAWKGVPVVMKDINDKSL 

TLGMTEAAKLLNKQLERGKID 

GLKLAGVISTIHPTLDYAGFDR 

VDIVVEAVVENPKVKKYPSAG 

VFHQLYCRDVVIPMFAIYTFGP 

QIVGLLGLGVGKNAALGNVVIS 

LFFMLGCIPPMLWLNTAGRRPL 

LIGSFAMMTLALALLGLIPDMG 

IWLVVMAFAVYAFFSGGPGNG 

FNRVKEEFDHERFLVALTNYGT 

AMCAFEDAARYAN/LARAVWR 

GYWSFPVDSGKIRPHGDQIKLH 

EKHAV*SSVESRQRHHHLWRC 

SDVQILLRQCGI 



CRLARPSPLKRCFQFCSTTHSCI 
PPPLAATRWPVRRRWRPSMCC 
WSRTYR\PG*AKRRYTSPA 



RHFQRSLSRSSDSNP*LDPTLFA 
SALASRQRVTESWSERHPDPLQ 
VRRKTEDVKTTPPFLQQSAHRS 
VNIVLWIRGFSPTLLV 



PETYRR1AGRYGATCGTLR*RA 
SGG*TGETDAAGPGYPPAR 



SRPAYHPAPREFQRQWRQDPAP 

GLAITPGQQLFITIKLWNDDHXK 

RPREALLDSLKK LQLD Yl DLYL 

MHWPVPAIDHYVEAAVKGMIEL 

QKEGLIKSIGVCNFQIHHLQRLI 

DETGVTPVINQIELHPLMQQRQ 

LHAWNATHKIQTESWSPLAQG 

GKGVFDQKVIRDLADKYGKTP 

AQIVIRWHLDSGLVVIPKSVTPS 

RJAENFDVWDFRLDKDELGEIA 

KLDQGKRLGPDPDQFGG 



SAGFKKSGTRHCDVRPGACGT 

TLYQRR*VH*\WSTVFrvKPETSS 

SKMHGQRGSGLLAKSLVANVl 

CSLIRNPLPIMPMPLCAFVSLKM 

IKKRPRRH 



3734 



3fJSDOCID: <WO ^0175067A3JA> 



wo 01/075067 




PCT/USOl/08631 



SEQ lO 
NO: 


StQ ID NO: 
of peptide 
sequence 


Met 

hod 


SEQ ID NO: 
In USSN 
09/540.217 


Nucleotide 
locution of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for Inst amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknovvn, 
*=Stop codon, /^possible nucleotide 
deletion, \-possible nucleotide insertion) 


28631 


58999 


A 


28806 


167 


327 


KNMSSISGINATER♦KTDEN^'TS 
VFSSPGKFYRTRTAPLTDRRTN 
SPAYLSEL 


28632 


59000 


A 


28807 


1 


1197 




28633 


59001 


A 


28808 


I 


4104 




28634 


59002 


A 


28809 


1 


1368 




28635 


59003 


A 


28810 


82 


1143 




28636 


59004 


A 


28811 


72 


212 




28637 


59005 


A 


28812 


1 


1078 


MICDVTLVRPQDAGANTCAHIL 

SQLPHLQLPTLETLGLIN A LG Y 

APGDMQPSDSATWGVAELQHE 

GGDTFMGHQEILGTRPLPPLRM 

PFRDVIDRVEQALVSAGWQVE 

RRGDDLQFLWVNQAVAIGDNL 

EADLGQVYNITANLSVISFDDAI 

KIGRJVREQVQVGRVITFGGLLT 

DSQRJLDAAESKEGRFIGINAPR 

SGAYDNGFQVVHMGYGVDEK 

VQVPQKL YEAG VPTVL VA H H Q 

RVFAIFAVAIDITQVINIQYCRC 

QQAACGRRKDQCRNQSKETMQY 

GNITQTDITIRTIAHGVWIAAMI 

DNPPR1RKPTKSAS*LWWPLFY 

LLAVSLFTLWNRYRVFHGLSAS 

SSPLRPTPY 


28638 


59006 


A 


28813 


429 


611 


AAKHPCCGYSFRRRTDVDHNG 
YSGNACTRLHHAGG1RQ**PNF 
GYSPPASSCGQVSQNSS 


28639 


59007 


B 


28814 


1 


2703 




28640 


59008 


A 


28815 


J931 


2407 


HGLRTRQRLSKASRJCAALLCR 

LLTYELSSARWMWTITTAVCV 

SSCRRWKKPAALVRPLPPASAP 

GF1TTSAKPCCASRNG*KSSFQR 

TLHVSRHQSRTS*SPQVDTSDN 

SSEIVNNQAPTARTGSGLRVAV 

LEQRVQEPLAANAPPQLRVSAI 

NAAS 


2864) 


59009 


B 


28816 


430 


823 




28642 


59010 


A 


28817 


1 


2667 




28643 


59011 


B 


28818 


204 


2659 




28644 


59012 


A 


28819 


1 


2817 




28645 


59013 


A 


28820 


1 


1089 




28646 


59014 


A 


28821 


1 


1891 




28647 


59015 


A 


28822 


2972 


3318 


K Y A LTLVRF VTLK VQS VTA LK 

A/CGLYRTEFLFMDRDALPTEE 

RQFAAYKALAEACGSQAVIVR 

TMDIGGDYELPYYELPERRDPV 

SSAGALFVSRWIVERSCADKFR 

VFCGASGFR 



3735 

BNSDOCIO: <WO- ni750fi7A3 IA-> 



